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The small happenings in your life are big events to someone who misses you. 
Share them Long Distance. particularly on Saturday when everybody's home and our 60% interstate 
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Weeds reacting from muzzle 
blast in 1889 gave John 
Browning one of his brightest 
ideas. Why not bleed off a 
portion of the propellant's 
gases to operate the action? 
The shooter would feel less 
recoil, and the autoloading 
svstem would offer extra 
shots as easy as a pull of the 
the trigger. 


We've learned a lot about 
gas operation in the last 
85 years. Today's 

B-2000 is a lot more 

than just another 

gas auto. To begin 

with, the gas 
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system is completely enclosed 
inside the magazine tube, 
and special shock absorbing 
buffers have been added to 
further soften the already 
reduced recoil. 


There’s Browning’s exclusive 
Speed Loading that instantly 
whisks the first of 5 rounds 
into the chamber. A plug 
will reduce the capacity to 3 
shells when needed. And to 
shoot 3" magnums, you don't 
need another gun. Simply 
mount an extra interchange- 
able barrel that is chambered 
for the 3" shells. 


12 and 20 gauge hunting 
models are priced from 
$329.95*, Skeet 12 and 20 
gauges from $369.95*, and 
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John M. Browning harnessed 
gas operation in 1893. 


Gas Auto 
ives you 
00 years 
xperience 
in Gas 
peration. 


a special 12 gauge trap model 
$419,95*. Interchangeable 
magnum and field barrels 
with ventilated rib are 

priced at $118.00*. 
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Compare the B-2000 to other 
gas autos at your Browning 
dealer's. You'll find it is fit, 
finish and features ahead. — 
You'll see why vou should buy 
vour new gas auto from the 
people with 85 years of expe- 
rience with gas operation. 


*Suggested retail price | 
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FREE CENTENNIAL CATALOG: 
[56 pages on Browning Sporting Arms 
and other sporting equipment. Send 

a postcard to: Browning, Dept. (3-52, 
Morgan, Utah 84050. Distributed in 
Canada by Browning Canada Sports 
Ltd/Ltee. 
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FOUR WHEELDRIVE. 


Subaru has brought 4 wheel drive in 
rom the woods. 

Instead of featuring a bulky body, 
awkward handling and a cumbersome price, 
»ubaru 4 wheel drive vehicles are truly pas- 
senger cars. In looks, comfort and economy. 

So, when you buy one of our 4 wheel 
drive vehicles you don't have to compro- 
nise by driving a beast of burden. 


A FIRST FOR THE FAMILY CAR: 
FOUR WHEEL DRIVE. 


For a remarkably low price you get the 
first passenger wagon with full time front 
wheel drive, that becomes 4 wheel drive at 
the flick of a lever inside the car. And stand- 
ard features like power assist front disc 
brakes, all purpose radial tires, rear window 


washer and wiper and AM push button radio. 


The 4 Wheel Drive VAR also delivers 


THE SUBARU BRAT. FUN ON WHEELS. 


The Brat has the same unique front 
wheel/4 wheel drive capability of our 


4 Wheel Drive Wagon. 

And if you enjoy the wide open spaces, 
you'll really like the Brat’s open back, com- 
plete with carpeting and two fresh air, bucket 
seats with seat belts. Because now the sky’s 
the limit to the fun you can have in a car. 


A CIVILIZED PRICE. 

For a price even lower than you can 
imagine, you get features like a 4 speed 
transmission, push button radio, tinted glass, 
radial tires and a trip meter. You can also add 
options like camper tops, a tonneau cover, 
roof bars, electric winch and a sliding rear 
window. 

What's more, a Brat won't interrupt the 
joy of driving with constant stops at the gas 
station. It delivers 36 highway and 26 city 
miles on a gallon of lower cost regular. (In 
Calif., it's 29 highway and 20 city mpg.)* 

The 4 Wheel Drive Wagon and the Brat. 
The Civilized 4 Wheel M os pars on 
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ese figures are 1978 EPA test estimates for Subaru 4 Wheel Drive vehicles. Your actual mileage may vary due to the way you drive, 
Iving conditions, the condition of your car and. N hatever optional equipment you might have. € Subaru of America, Inc., 1978. 
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Wind-assisted heat pump? 


The article in your May issue titled 
“Higher Efficiency with Solar-Assisted 
Heat Pumps” is very interesting. The 
idea of using solar collectors to 
increase the efficiency of the heat 
pump is, as you say, like a marriage 
made in heaven. 

However, as you mentioned (and 
like some marriages), there are prob- 
lems: costs, storage, availability of the 
sun, changes in temperature, etc. 

After | read this article | happened 
to pick up another issue of Popular 
Science—November 1977—and on page 
62 the article titled "Wind Power 
for Home Heating’ by E. F. Lindsley 
started me thinking. A windmill, which 
causes a paddle wheel to rotate inside 
an insulated chamber, will cause the 
air in it to become hot. To heat a 
house this way, a relatively large 
windmill would be necessary. 

Now suppose we have a marriage of 
the wind and a heat pump. The evapo- 
rator coil of the heat pump is right 
inside the insulated chamber. The pad- 
dle wheel, actuated by a windmill, will 
heat the air and allow the evaporator 
to more efficiently extract the heat. | 
imagine a much smaller windmill is 
now necessary. 

Leon Gould, Scarsdale, N.Y. 


C.P. Gilmore replies: "That's an inge- 


nious and intriguing idea. I'd be very 
interested in seeing someone do some 
calculations on it.” 


Turbocharge diesel pickups? 


| have just read your article on diesel 
pickups [May], and | was particularly 
interested in your comments relating to 
smoke and noise from the Nissan 
engine used in the Scout—also that it 
couldn't stay out of its own way. | 
agree, but we have found a solution to 
these problems. 

One of the firms I'm involved with 
has installed a turbocharger on the 
Scout diesel, and you wouldn't know 
it's the same vehicle. It certainly will 
get out of its own way, its quieter 
running, and has cleaner emissions. 


This is one of the best candidates for 
turbo application, and kits are availa- 
ble for these engines. 

L. W. Dunlop, Oak Park, Ill. 


Some makers of diesel pickup trucks 
are looking into turbocharging to im- 
prove performance, but they warn that 
a turbocharger retrofit will void the 
vehicle's warranty and emissions cer- 
tification. 


Kevlar not that expensive 


We believe Bob Stearns did a great job 
running the tests and reporting on 
"Fiberglass vs. Kevlar" in your May 
issue, but someone added too many 
zeros to the statement on page 96: "A 
few more pounds could have been 
saved if Kevlar reinforcing had been 
used in all components, but the 800 to 
1000 times higher cost made it eco- 
nomically unfeasible.” It certainly would 
be! 

| believe it should read eight to 10 

times. 
James D. Barhydt, Public Affairs Dept. 
E.J. du Pont de Nemours & Co. 
Wilmington, Del. 


Mr. Barhydt is correct. Actually, we 
intended to say 800 to 1000 percent 
higher. 


Driver education 


"Detroit Report" by Jim Dunne [May] 
implies that driver education is not a 
factor in saving lives; and that only by 
raising the age limit for beginning driv- 
ers will this be accomplished. 

Wrong! Beginning—learning—is the 
determining factor, not age. lf all driv- 
ers started at age 30, then that age 
group would have a greater percentage 
Of accidents. 

We have studies that prove D.E. 
(driver education) trained drivers are 
safer than non-D.E.-trained drivers. 

William B. Ellis Jr. 
Director of Driver Education 
Chapman High School, Inman, S.C. 


Jim Dunne replies: "No one is knock- 
ing the job driver education does. But 
as the item makes clear, driver train- 
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On. 
Put the great taste of Seagram's 7 and 7-Up 
together, and you've got a classic: Seagram's 7 & 7. 
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and fill with 7-Up. Great taste you *c. on! 
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High performance from a new 


2-speed | 
cassette deck 


The 334-ips tape speed gives 
better response, less noise 


By LEN FELDMAN 


Cassette tape decks have been 
steadily improved over the years, 
but, except for Dolby, the advance- 
ment has been evolutionary. Now, 
however, it appears that cassette- 
deck specifications could theoreti- 
cally double in one giant step. 

British Industries Company 
(B.1.C.), a Division of Avnet, Inc., 
has just developed and introduced 
three new stereo cassette decks that 
offer two-speed operation (17$ ips 
or 334 ips), one of which, Model 
T-2, is illustrated here. (No prices 
are available yet.) 

At the higher speed, these ma- 
chines record and reproduce fre- 
quencies to beyond 20,000 Hz and 
provide at least three dB of im- 
provement in signal-to-noise ratio 
and dynamic range as well as 
reduced harmonic distortion. Of 
course, tape usage is doubled so that 
a C-90 standard cassette (normally 
capable of providing 45 minutes of 
recording time in each direction of 
tape travel) now offers only 22.5 
minutes per side. But B.I.C. main- 


tains that serious recordists will 
gladly trade recording time for 
improved performance. 

Ever since the introduction of 
the standard audio cassette tape- 
recording format by Philips Com- 
pany of the Netherlands in 1964, 
attempts have been made to im- 
prove the fidelity and reproduction 
capability. Record and playback 
heads have been optimized through 
precision machining techniques 
and the development of more suit- 
able construction materials. Tape 
transport systems have been devel- 
oped which move the tape more 
uniformly, even at 17% inches per 
second. The cassette tapes them- 
selves have been improved with 
better magnetic particles and coat- 
ing processes. Dolby noise-reduc- 
tion circuiting has been added to 
stereo cassette decks for improved 
signal-to-noise ratios (reduced tape 
hiss). 

For all these improvements, how- 
ever, the cassette deck remained 
somewhat poorer in performance 
than the more cumbersome reel-to- 
reel recorders. The slow speed of 
cassettes and the narrower tape 
used impose limitations on fre- 
quency response and dynamic range 
(extremes of loud and soft musical 


passages that can be properly 
stored on cassette tape), and in- 
crease distortion of resultant record- 
ings. These three important operat- 
ing parameters are all interrelated, 
and attempts to improve one of 
them inevitably results in trade-offs 
or performance compromises for the 
others. 

By operating a cassette recorder 
at twice its normal speed, 334 ips, 
it is theoretically possible to im- 
prove or extend frequency response 
to twice the limit obtained at the 
lower speed. Since better cassette 
machines already provide good fre- 
quency response almost to human 
audible limits (20,000 Hz), it is 
also possible to use increased speed 
to improve dynamic range and sig- 
nal-to-noise ratios, as well as to 
lower distortion. 

The reason why no one else has 
come up with a 334-ips cassette ma- 
chine is legal rather than technical. 
Philips Company, which licenses 
all cassette-deck manufacturers, 
wanted to make sure that any 
cassette recorded on any machine 
could be played back compatibly 
on any other machine. For this rea- 
son, cassette dimensions, recording 
track configuration, and standard 
speed are all clearly defined in 
Philips patents and licensing agree- 
ments. B.I.C. claims to have worked 
out these problems with the licenser 
and maintains that its two-speed 
cassette decks do not in any way 
violate the Philips patents or 
agreements, since they do offer 
“standard” speed as well as the 
double-speed option. If these 
claims are true, it probably won’t 
be long before other cassette-ma- 


chine manufacturers offer two- 
speed models. 


sop poco i 


Model T-2 is one of three two-speed cassette decks from B.I.C. that improve frequency response and dynamic range. 
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90 FILTER CIGARETTES A 


IT TOOK TEN YEARS 
BUT WE FINALLY GOT YOUR 
NUMBER. 


Decade's got your number. — reduce ‘tar’ without removing So try Decade. We think 
Only 5mg. of ‘tar’ taste. So we took our time. you ll agree that 5mg. can bea 
Now you might be won- Finally, after ten years, we very tasty little number. 
dering why it took us ten years — weré good and ready. We had 
to reach 5mg. Well, if we were developed our “Total System: k 
simply interested in lowering A totally unique way of deliver- EN x i 
‘tar, we could have doneitina ing truly satisfying taste in a i 
lot less time. After all, others 5mg. cigarette. Thats why we 
have. say Decade is “The taste that took 
But this wasn'tjustanum- ten years to make.’ 
bers game to us. Our goal was to Every part of a Decade ciga- 


rette is arranged in perfect bal- 
ance with the others. The 
tobacco, the filter and even the 
paper. Only by concentrating on 
these parts are we able to perfect ee 

the whole. Regular and Menthol. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


©Liggett Group Inc. 1978 5 mg. "tar", 0.5 mg. nicotine ave. per cigarette by FTC method. 
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SCENCE NEWSFRONT 


By ARTHUR FISHER 


Can an ibis outfly a stork? 


Ibis is the latest in the long series of 
man-powered aircraft built by engi- 
neering students under the tutelage of 
Prof. Hidemasa Kimura at Tokyo's 
Nihon University. The new plane made 
an impressive first flight—1100 meters 
in 2 min. 15 sec.—on March 13, 
1978. Much like its predecessor, Stork 
B [PS, May 77] in general configura- 
tion, it is slightly smaller: the /bis 
weighs 75 lbs. compared with Stork's 
80 Ibs. The outstanding difference is 
the addition of winglets, those upright 
"sails" at the ends of /bis' wings. The 
builders of /bis have now graduated 
from Nihon U., and a new student 
team has taken over the aircraft for 
further testing and development—and 
maybe a crack at the £10,000 prize 
offered for the second man-powered 
plane to fly the Kremer-course figure 
eight (see "The Winner," Jan.). 


Solar-electric village 


Some time next month, if all goes 
according to plan, the village of Schu- 
chuli, Ariz. (population: 96), will be- 
come the first community in the United 
States to have a totally solar-electric 


power system. Until now, the isolated 


community of Papago Indians has 
relied on kerosene lamps for lighting, 
and did without refrigeration, washing 
machines, and the other amenities 
most of us take for granted. 

This remarkable transition springs 
from a joint venture of the Papago 
Tribe of Arizona, the U.S. Health 
service, and NASA's Lewis Research 
Center in Cleveland, Ohio, which will 
manage the project as part of the 
Department of Energy's National Pho- 
tovoltaic Conversion Program. The sys- 
tem converts sunlight into electricity 
with what one NASA spokesman called 
"state-of-the-art" silicon photovoltaic 
cells. The three-inch-diameter cells are 
encapsulated in silicone rubber, then 
mounted in four-by-four-foot panels. 
Rows of these panels, with a total area 
of some 600 square feet, will provide 
three kilowatts of electricity, enough to 
power a community refrigerator, freez- 
er, washing machine, water pump, and 
lights for the village’s 16 houses, 
church, and traditional feast house. 

The implications of this project go 
far beyond Arizona's remote Gunsight 
Hills, according to Dr. Louis Rosen- 
blum of the Lewis Center: "There are 
more than three million villages with- 
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power in the world 
in the less developed 


out electrical 
today, mainly 
countries. 


Shiva turns on 


The world’s most powerful laser has 
generated a record number of thermo- 
nuclear fusion reactions (though still 
far short of “break even") in a mile- 
stone experiment at Lawrence Liver- 
more Laboratory. The giant 20-armed 
Shiva laser system, operating at full 
power for the first time, trained 296 tril- 
lion watts of light power in 95 tril- 
lionths of a second onto a heavy-hydro- 
gen fuel pellet the size of a grain of sand. 
The resulting “burn” is akin to the reac- 
tions that fire the sun and stars. The re- 
search at the University of California fa- 
cility is part of a worldwide effort to test 
whether laser fusion can become a 
viable source of energy in the future. 
(See "Laser Fusion,” PS, Dec. '76.) 


Fly's eye telescope 


When the Apollo mission was over, 
three arrays of gleaming objects called 
retroreflectors were left behind on the 
lunar surface. Highly refined versions 
of the reflectors used on bicycles and 
traffic signs, the devices are being 
used in a worldwide lunar ranging 
program designed to answer such 
questions as how fast the continents 
are drifting, how much the north pole 
really wobbles, and even how the 
moon was born. 

In lunar ranging, Earth-bound as- 
tronomers bounce intense laser beams 
off the retroreflectors and time the 
round trip of the light to the moon and 
back. From this measurement they can 
derive the exact distance to the moon 
from any point on Earth—any that has 
a lunar ranging station, that is. 

Now, a new station atop Mount 
Haleakala in Hawaii is using the 
unique telescope you see here. Dubbed 
the fly's eye telescope because it 


resembles that multifaceted orb, the 
Continued 


Burglar Alarm p 
Breakthrough( 


A new computerized burglar alarm requires no 
installation and protects your home or business 


like a thousand dollar professional system. 


It's a security system computer. You can 
10w protect everything—windows, doors, 
valls, ceilings and floors with a near fail-safe 
system so advanced that it doesnt require 
nstallation. 

The Midex 55 is a new motion-sensing com- 
)uter. Switch it on and you place a harmless 
nvisible energy beam through more than 
3,000 cubic feet in your home. Whenever this 
)eam detects motion, it sends a signal to the 
somputer which interprets the cause of the 
notion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
Cause pain—loud enough to drive an intruder 
ut of your home before anything is stolen or 
Jestroyed and loud enough to alert neighbors 
o call the police. 


The powerful optional blast horns can also be 
laced outside your home or office to warn 
rour neighbors. 


Unlike the complex and expensive com- 
nercial alarms that require sensors wired into 
avery door or window, the Midex requires no 
sensors nor any other additional equipment 
ther than your stereo speakers or an optional 
jair of blast horns. Its beam actually pene- 
rates walls to set up an electronic barrier 
igainst intrusion. 


NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
emperature or humidity—just motion— and 
since a computer interprets the nature of the 
notion, the chances of a false alarm are very 
emote. 

An experienced burglar can disarm an ex- 
)ensive security system or break into a home 
or office through a wall. Using a Midex system 
here is no way a burglar can penetrate the 
rotection beam without triggering the loud 
ilarm. Even if the burglar cuts off your power, 
he four-hour rechargeable battery pack will 
‘eep your unit triggered, ready to sense 
notion and sound an alarm. 


DEFENSE AGAINST PEEPING TOMS 

By pointing your unit towards the outdoors 
rom your bedroom and installing an outside 
speaker, light, or alarm, your unit can sense a 
jeeping Tom and frighten him off. Pets are no 
yroblem for the Midex. Simply put them in one 
ection of the house and concentrate the 
eam in another. 

When the Midex senses an intruder, it re- 
nains silent for 20 seconds. It then sounds the 
larm until the burglar leaves. One minute 


after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 


PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its wellprotected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc.— a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 


COMPARED AGAINST OTHERS 

In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms—two 
of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 


YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and burn-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 


The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"x 10V2"x 7." 


tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 


PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. "I know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. | would strongly recommend it to any- 
one. | am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade —further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- : 
dents add 5% sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) A system 
SO advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 


NATIONAL 
SA 
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Dept.PS OneJS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ..... 800 323-6400 
In Illinois Call ...... (312) 498-6900 
(C JS&A Group, Inc.,1978 


You may never need all 120 safety feature: 
in your Mercedes-Benz. 
But its comforting to know they're there. 


Rigid passenger safety shel 
created hy the totally wela 
"noOoHOCOQgtNe COHSITHCIOM 
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Front "crumple zone" designed to 


collapse on impact. 


NZ 


are designed to collapse on impact. 


for added protection. 


f the 120 safety features built as 

standard equipment into every 
new Mercedes-Benz, those designed 
to meet U.S. safety standards repre- 
sent less than half. Those designed to 
meet Mercedes-Benz safety standards 
represent the rest. 


The washboard principle 
For instance, the engineers wanted to 
keep the car s taillights visible in foul 
weather. Solution: taillight lenses 
ribbed like washboards. Wind tunnel 
tests showed that most dirt and slush 
tend to collect on the outer surfaces - 
leaving the recessed grooves cleaner, 
longer. 

Because a side impact might acti- 
vate a push button and this in turn 
might pop open a door, the engineers 
designed push buttons out of the 
door handles of a Mercedes-Benz. 
Thev will open only by pulling. 

The engineers even found a way to 
make the mouldings that frame the 
windshield work in the cause of safety. 

They are actually designed to 
deflect rainwater awav from the side 
windows as you cruise along in 
the wet. 

The windshield wipers, on the 
other hand, are aerodynamically de- 
signed to sweep across the windshield 


The steering shaft and the steering wheel bub 


The steering box is located bebind front axle | 
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pulling and are equipped with an 


accidental opening on impact. 


with the airflow and thus resist "lift- 
ing, even in high-speed turbulence. 


Seeing is surviving 


Mercedes-Benz takes a dim view of 
styling that obstructs driver visibility; 
you can't avoid what you can't see. 
Result: a Mercedes-Benz driver is 
surrounded by as much glass as 
possible — in the sedans, for example, 
by a sweep of 85 percent unob- 
structed visibility. 

Notice that the fuel filler flap of a 
Mercedes-Benz is placed far ahead on 
the right rear fender, almost above the 
wheel. No random act: it leads to a 
fuel tank mounted so deep inboard 
that it sits above the rear axle — as far 
from exposure to a rear-end impact 
as possible. 


Strong law, stronger locks 


You may be heartened to know that 
the door locks on a Mercedes-Benz 
conform not just to the letter of the 
law but to its spirit. They far exceed 
the strength demanded bv U.S. 
federal law. 

No law dictates it, but “crumple 
zones at the front and rear of a 
Mercedes-Benz body are designed 
to yield accordion-like, to absorb 
kinetic energy in a heavy impact and 


The cone type door locks open only by 


inertia mechanism designed to resist 


Rear "crumple zone" desi, to 
collapse on impact. | 
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Gas tank located over rear axle 
surrounded by metal bulkbeads. 
Corrugated filler-neck is designed to 
yield on side impact, | 


lessen its effect on the passenger 
compartment. 

The steering box in a Mercedes- 
Benz sits bebind the front axle, for ex- 
tra protection. The steering column is 
designed to yield and collapse on im- 
pact. The steering wheel itself is de- 
formable and its flat, padded center is 
meant to help dissipate the effect of a 
heavy impact over a large area. 

Every new Mercedes-Benz is 
safety-padded in the usual places, plus 
some unusual ones: e.g., the under- 
side of the instrument panel and the 
knob of the shift lever. The engineers 
didn't want the glove-box door to 
pop open on an impact and become a 
menace to the front seat passenger — 
so the lock on the glove-box door 
isnt a push button but a sliding 
mechanism. 


The search goes on 
These are some examples of the 120 
safety features built into every new 
Mercedes-Benz. Imposing as that 
number may seem, it is by no means a 
final one. Safety research and devel- 
opment at Mercedes-Benz 
have not stopped - and 
it is intended that they 
never will. 
©1978 Mercedes-Benz 


Buyer’s Guide 
CRUTCHFIELD's 68-page 
Car Stereo Buyer’ Guide is 
the “Handbook” for the in- 
dustry. And it’s yours abso- 
lutely FREE! You will find 
specifications, articles on in- 
stallation, and low, discount 
prices on hundreds of qual- 
ity: products from Blau- 
punkt, Clarion, Craig, Jen- 
sen, KLH, Pioneer, Sanyo 
and others. Our professional 
publications, fast personal- 
ized service and incredibly 
low prices have made 
CRUTCHFIELD the na- 
tion's largest and most re- 
spected car stereo specialist. 


SUpertuner 


UTCHFi|E 
i LD's 
| ct |Planation of tarme oa s 
n ormation and discsan, 
n 


Crutchfield Corp. 
P. O. Box 888 Dept. S 
Charlottesville, VA 22902 

Phone (804) 977-0121 


(_] YES. Please send me your 
Free Car Stereo Buyer’s Guide 


B by FIRST CLASS MAIL. 
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[Continued] 


‘scope saves weight and cost over 
conventional instruments because it is 
built solely to detect laser light, and 
does not form an optical image. The 
new telescope is the brainchild of 
James E. Faller, a physicist with the 
National Bureau of Standards. 


Buried treasure: tires 


Since the early 1970's, nearly 2000 
artificial underwater reefs containing 
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millions of used tires have been sunk 
in the world's coastal waters. Object: 
to reinvigorate ocean bottoms and 
reestablish fishing grounds. But in 25 
to 50 years, says Goodyear's Dr. Carl 
E. Snyder, the tire reefs could be 
mined as an energy bank, providing 
fuel and raw materials for future gener- 
ations. For example, 
Snyder calculates that a 
reef containing 11 mil- 
lion tires could supply 
14 million gallons of 
oil, 10 million pounds 
of steel, and 57 million 
pounds of carbon black. 
That's enough oil to 
heat a town of 14,000 
for a year; enough steel 
to build about 5000 au- 
tos; and enough carbon 
black to make about 
seven million new tires. 
The world's biggest tire 
reef is off Ft. Lauder- 
dale, Fla, There, some 
three million tires rest 
from 60 to 400 feet 
down. The reef is grow- 
ing by a million tires a 
year, and may balloon 
to 25 million by the 
year 2000. Before min- 
ing, we could sink other 
materials to act as fish 
havens. 


Earthquake risks 


Can you name three big American 
cities in highly earthquake-prone ar- 
eas? San Francisco and Los Angeles, 
of course; but also Boston, according 
to Boston University geologist Dabney 
Caldwell. That makes him worry about 
where engineers are siting dams and 
nuclear power plants, not only in the 
Boston area, but throughout New En- 
gland. Caldwell, who has led projects 
to select sites for five power-company 
atomic reactors in New England, says 
that more than 300 quakes, some at 
magnitude five on the Richter scale, 
have hit this seismically active region 
in the last seven years, But, he claims, 
the relation between quakes and 
faults—so clear in California—is very 
complex in the Northeast, making pow- 
er-plant siting there difficult if not 
impossible. "The engineers working on 
these construction projects just don't 
understand geology or the materials on 
which they're building," says Cald- 
well. “The proposed Dickey-Lincoln 
Dam in Maine, for example, is 50 
miles from one of the strongest earth- 
quake areas in the region.” 


Auto aerodynamics 


Goaded by requirements to manufac- 
ture evermore fuel-miserly cars and 
trucks, Detroit's Big Three are now 
aiming for vehicle bodies with lower 
aerodynamic drag. The more drag, the 
more energy is wasted just moving a 
car through the air. In these pictures, 
you see a car being tested for aerody- 
namic performance in the world's larg- 
est privately owned wind tunnel, that 
of Lockheed-Georgia in Marietta, Ga, 
As a 39-foot-diameter fan whips up a 
30-mph wind, a stream of smoke} 
traces the airflow over the car’s body, 
pinpointing "rough spots.” B 


Consumer Reports thinks you should know: 


10 of the best... 
and 10 of the worst... 
used car buys for 1978 


Before you buy a used car, 
check 10 we rated among 
those least likely to give you 
repair problems. 

For mechanical reliability we pick: 

O 1975 Buick Century V8 

[] 1976 Chevrolet Impala 

(11976 Datsun B-210 

L] 1975 Dodge Colt 

Q 1976 Ford LTD 

O 1974 Mercury Cougar 8 

O 1974 Olds Cutlass V8 

L] 1974 Peugeot 504 (gasoline) 

[] 1976 Toyota Celica 

O 1974 Volkswagen Super Beetle 


And 10 among those most 
likely to give you repair 
problems. 

For mechanical unreliability, we pick: 
LJ 1976 AMC Pacer 

L] 1973 Audi 100LS 

L1 1975 Chevrolet Corvette 

L] 1976 Dodge Dart 6 and 8 

O 1975 Fiat 128 

O 1973 Honda Civic (not CVCC) 

L] 1974 Oldsmobile Toronado 

[] 1976 Plymouth Volare 6 and 8 

L] 1975 Pontiac Astre 

O 1975 Volkswagen Rabbit (gasoline) 


Consumer Reports gives you 
the information you won't 
hear from car dealers. 


Today's used car lot is no place to be on 
your own. 


Without help, you could find a "bargain" 
that might spend as much time in a repair 
shop as on the road. 


That's why Consumer Reports evaluates 
used cars annually by a rigorous 
Frequency-of-Repair study of over 
225,000 cars. Using the same tough 
standards we apply to testing new cars, 
expensive appliances and home 
products. And evaluating services like 
banking and insurance. 

We also rate the new 1979 cars. Besides 
predicting their incidence of repair, we 
unfold techniques that will enable you to 
make a better deal. And show you how to 
save on auto loans. 

Consumer Reports is the nonprofit, 
reader-supported magazine of 
Consumers Union—the nation's leading 
independent organization for testing 
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Five facts our readers learned 


that you could have used: 


1. Shake 'n Bake Barbeque Chicken 
Coating is 50.9% sugar—more than five 
times the percentage of sugar found in 
Coca-Cola. 


2. Hitachi, MGA and Sony proved the most 


reliable 19” color TV sets in our exclusive 
reader survey. The least reliable? 
Magnavox. 

3. We showed how to determine the 
dealer costs on 94 cars ranging from the 


11 regular monthly issues of 
Consumer Reports 
(newsstand price, $1 each), 


You save $9.50 ony 


RONBUMER 
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total newsstand price ....$11.00 

The 1978 Buying Guide 

Issue, single copy price..... 3.00 

The 1979 Buying Guide 

Issue, single copy price..... 3.00 

Plus, our 384-page guide 

to health problems and 

products, The Medicine Name 
Show, price .............3.50 

Total Price ...... VE Nd 20.50 Address 
You Pay Only ............. 11.00. 


State 
Save more. Check if you prefer: 


Chevrolet Chevette to the Cadillac Seville 
to help you strike the best deal. 


4. Two banks can advertise the same 
interest rate for your savings account. But 
one pays only $44.93 for the same period 
for which the other pays $75.30. It's how 
they calculate your interest that counts. 

5. Yogurt costs 26€ to 42€ for an eight- 
ounce container, but for the nutritional 
benefits it provides, yogurt is a very 
expensive glass of milk. 

A lot of companies may not like what we 
have to say. 

But remember, those same companies 
spend millions of dollars a year advertising 
their products and services...so they can 
give you the facts that serve their interests. 
Shouldn t you spend just $11 a year on 
Consumer Reports—so you can get the 
facts that serve your interests? 


Subscribe now and get 
The Medicine Show and the 
1978 Buying Guide Issue free. 


New subscribers will receive a free copy 
of our 1978 Buying Guide Issue, 432 
pages covering more than 1900 products 
by brand name and model number. You 
will also receive, free, Consumer Reports' 
revealing book on health services and 
products, The Medicine Show. 

And that's not all. See details of the 
money-saving offer below. Then mail the 
card or coupon. You save $9.50 now and 
save even more when you start using the 
buying guidance in Consumer Reports. 


Here's how you save*9.50 on this 
introductory offer to new subscribers 


CONSUMERS UNION 
publisher of Consumer Reports 


Orangeburg, New York 10962 
Please send free copies of the 1978 Consumer 
Reports Buying Guide Issue, and the 384-page 
book, The Medicine Show. Enter my subscription 
to Consumer Reports for a year at $11.00, includ- 
ing the 1979 Buying Guide Issue when published. 

Lj Payment enclosed 


O Bill me, please 


Apt.No. 


-Zip 
C 2 years—$20 (save $14.50) 


consumer products and evaluating Services. 
We don't accept advertising from anyone. 


We buy what we test at the same stores you 
do. No "free samples" from manufacturers. 


L3 3 years—$27 (save $21.50) 
Please allow 3-6 weeks for delivery. Refund of unused portion of 
subscription guaranteed if you wish to cancel for any reason 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Flash for emergencies 


Take your flash equipment with you 
when you go cruising on your boat this 
summer. It’s great not only for taking 
pictures when the light fails—but to 
signal when the engine fails. 

The Sylvania people have an inge- 
nious little signaling device called the 
Distress Flash that's based on Magi- 
cube technology. Its a 10-flashbulb 
unit, completely waterproof, that oper- 
ates without batteries and sells for 
$4.95, The flash is visible, says 
Sylvania, for three miles at night and 
one mile in bright sunlight. 

Most amateur electronic-flash units 
can't match that, but even so, they 
pack a tremendous amount of candle- 
power. And with fresh batteries, most 
of them will give 50 or more flashes 
before expiring. Don't own electronic 
flash? Well, maybe there's an old flash 
gun around that takes bulbs. Or an 
Instamatic camera. You don't need any 
film—just make sure that the batter- 
ies (for battery-powered units) are 
fresh and that you've put the equip- 
ment in plastic bags to keep it dry. 

And if you do have film in the 
camera when you set off the flash, 
think of the terrific pictures you'll get: 
the wife and kids in inflatable vests, 
hanging on to the rail and crying: 
waves breaking over the foredeck; 
sails flapping from the broken mast; 
that kind of thing. You might win a 
contest. 

Take the flash along this fall and 
winter, too, if you're backpacking or 
snowmobiling in the wilderness. It's a 
great help to search parties. 


Swivel and slide 


If your priorities are directed toward 
emergency 


photography rather than 


signaling, take a look at the new 
Sunpak Auto 321 electronic flash (be- 
low, center). Its unusual design en- 
ables you to bounce the flash in 
virtually any direction: The hot shoe 
has a three-position swivel and the 
flash head can be rotated 180 degrees. 
A "slide rule" exposure calculator 
simplifies using the automatic system; 
when you set the film's ASA rating on 
the flash, a window tells you which 
lens opening to use for the two auto- 
matic ranges available. The unit has a 
guide number of 40 with ASA 25 film. 
Price: about $47. 

Another unusual flash development 
goes by the descriptive name of Hori- 
zontal & Vertical Shadow-Free Flash 
Bracket (below, right), which tells you 
almost all you need to know about it. 
The unit has an unusual dual handgrip 
design. It’s distributed by Kalt Corp., 
2036 Broadway, Santa Monica, Calif. 
90404. $29.95. 


IR remote control 


A clever device introduced by Canon 
makes use of a different kind of light: 
infrared. It is a wireless remote- 
contro] system (below, left). Last year 
saw the introduction of an IR cordless 
synch for electronic flash [PS, May 
‘77, page 178] that freed the photogra- 
pher from the nuisance of a long, 
entangling synch cord. Now Canon has 
gone a few steps farther with a unit 
that controls the camera itself. 

You mount the receiver (the unit 
with the eye) on your camera (motor- 
ized 35mm or movie) and set it for the 
channel (IR wavelength) you want to 
use. There are three, enabling you to 
control three cameras separately with 
one transmitter. You set up your 
cameras close to, say, a bird's nest or 
animal watering spot (or spy rendez- 
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vous). As your prey approaches the 
cameras, you, watching through your 
binoculars from up to 60 meters away, 
flip the transmitter switch for the ap- 
propriate camera and get the shot. 

The unit operates on a two-pulse 
signal, so outside sources such as light 
bulbs, flash units, or radios can't trig- 
ger the receiver. The Canon LC-1 wire- 
less controller, including transmitter, 
receiver, and bracket, lists for $170. 


Changer / viewer 


If you shy away from taking slides 
because you can't show vacation pic- 
tures to Grandpa or the folks at work 
without trundling along a slide projec- 
tor, here's one possible answer: the 
Gord Repeater pocket slide viewer. It's 


not only pocketably compact (about 4- 
34 by 214% by 114 inches) and light 
(2.7 ounces), but it holds 10 slides. A 
push-pull changer cycles the slides. 
There's no light built into the unit, 
which means that you must hold it in 
front of a lamp or up to the sky for 


viewing. The unit is made by Gor 
Products, 1310 E. 6th St., Sandwich 
Ill. 60548, It retails for $9.95. 


Snapshots 


€ Least expandable (but cutest) tri 
pod on the market must surely be the 
Slik 30G Minipod. lt starts off aj 
about 7'/ inches and opens to a touch 
over 12. It's light (11.6 ounces) anc 
stable, and sells for $9.95. 

@ Fastest macro lenses around are 
the new 50mm and 55mm  f/1.; 
Chinons. They're also, claims the Chi 
non Corp. of America, the most com 


pact: 6.5 cm in diameter, 4.2 cm i 
length. They're made for Chinon SLI 
cameras. List price: $122. PE 


Youre stuck. You re at a phone booth trying 
to find a phone number, and people are wait- 
ing. You feel the pressure. 

To the startled eyes of those around you, 
you pull out your calculator, press a few but- 
tons, and presto—the phone number appears 
on the display of your calculator. A dream? 
Absolutely not. 

Space-age technology has produced the 
Canon Directory—a calculator that stores 20 of 
your most frequently called numbers in its 
memory and let's you recall them simply by 
entering the person's name or initials. 

The keyboard has letters as well as num- 
bers (like the touch-tone pad on a telephone), 
SO it's easy to enter data and use. Want to call 
Jim? You enter J | M, and your display shows 
Jim's phone number. Even when you shut your 
unit off, it retains your complete directory in its 
large memory. 

Ever forget to shut your calculator off when 
you slipped it in your pocket? No problem with 
the Canon Directory. The system was built like 
a liquid crystal digital watch. Its display can 
remain on constantly without draining the two 
long-lasting hearing aid batteries which you 
get with your unit. A low battery indicator also 
warns you well enough in advance when it's 
time to change batteries. 


STORE IN CONFIDENCE 

If you lost your little black book with all those 
confidential numbers, you might get in trouble. 
Not so with the Directory. Without knowing the 
specific initials or name, you can't access the 
numbers. 

And then there's convenience. You carry 
your calculator with you anyway. Why not add 
the convenience of a telephone directory to a 
full-function calculator? When it comes to cal- 
culating, the Canon is no slouch either. 


Let your fingers do the data entry 
with America's first computerized 
pocket telephone directory. 


There's a fully-addressable memory, square 
root, and an add-on discount percentage 
system. 


EASY TO OPERATE 

Just enter the name and number you want 
stored and press a few buttons. That's all there 
is to it. Changing an entry is just as easy. You 
can also store credit card numbers, important 
serial numbers, birthdays, and anniversaries. 
For example, enter the next birthday or impor- 
tant date you should remember under 
"DATE." This date will appear each time you 
enter the word "DATE." By getting in the habit 
of doing that each week, the Canon won't let 
you forget. Or have you ever been stuck at a 
phone booth with no pen to write your mes- 
sages? With the Canon, you can enter them 
directly into your unit- name and number. 

The Canon Directory is a new breakthrough 
in recent calculator technology. The large- 
scale integrated circuit is programmable by 
the user—- something nearly impossible just a 
few short months ago. 


TEST IT FOR A MONTH 


Order the Directory. Quickly program it with 
your most frequently called numbers. (You'll 
be amazed at how many 20 numbers seem 
when you sort out your personal directory.) 
Then use it every day. Program those impor- 
tant dates, your social security number, the 
phone numbers of your favorite restaurants, 
airlines, or movie theaters. Test the batteries 
by leaving your unit on for a week. 

See how easy it makes life. Then within 30 
days, decide if you want to keep it. If not, no 
problem. Just slip it in its handy mailer and 
send it back. We won't be upset, and in fact, 
we'll thank you for at least giving our unique 
product a test. 


JS&A is America's largest single souce of 
space-age products—a substantial company 
which has been in business for over a decade. 
Canon is the famous company that manufac- 
tures quality cameras, calculators, and other 
precision quality instruments. 

If service is ever required, just slip your 
three-ounce unit in an envelope and mail it to 
Canon's national service-by-mail center. It's 
just that easy. Service should never be 
required since practically all components are 
on a single integrated circuit, but we wanted to 
assure you that a service program is an estab- 
lished part of Canon's program. The unit is 
234"x 5V2" and only one centimeter thick. 

To order your own Canon Directory, send 
$79.95 plus $2.50 for postage and handling to 
the address below (Illinois residents, please 
add 596 sales tax), or call our toll-free number 
below. By return mail you will receive your unit, 
a handy wallet-style carrying case, and a one- 
year limited warranty. 

This year, let the sophistication of space- 
age technology and your fingers do all the 
walking. Order your Pocket Yellow Pages at 
no obligation, today. 


NATIONAL 
SALES. 
(GROUP 


Dept. PS One JS&A Plaza 
Northbrook, Il. 60062 (312) 564-7000 
Call TOLL-FREE .....800 323-6400 


In Illinois Call .......(312) 498-6906 
(0JS&A Group, Inc.,1978 
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The Performer. Our colorful exterior paint with a label 
worth comparing. Because we've got a durability promise 
that covers washing, fading, blistering, yellowing, mildew and 
more. The Performer goes on so easily and gives you a tough, 
latex finish in over 50 imaginative colors. And K mart's 
Performer carries a K mart price. | 

Next time, make your exterior paint our exterior paint. 

The Performer. A durable paint at a K mart price. Available at 
over 1,200 K mart stores across the U.S.A. 


O colorful choices. One tough p 
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The Saving Place 


Copyright 1978 K mart Corporation Troy, Michigan 48084 
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NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 
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Camp or picnic shelter folds out of car 


Fixed to the bumper and rear deck of a 
car, a set of slip-in, T-jointed brackets 
would support the tubular grid of this 
zippered canvas or plastic shelter, and 
let you set it up or knock it down 
quickly. Bumper brackets (for a let- 


Police officers and security guards can 
sometimes be at a disadvantage when 
screening suspects who might be carry- 
ing dangerous weapons. An improved, 
miniaturized magnetometer in this night- 


stick, it's said, would set up two 
balanced magnetic fields. Unbalanced by 
the close presence of ferrous metal, 
they'd trigger a warning vibrator. 


The following patents have been issued on these inventions: Hook-on 
| Hardinge, Scarborough, Ont.; Gun de- 
tector—No. 4,068,164 to M. Schwartz and J. Jaquet, Wilmington, Del.; 
Brush bridle—No. 4,062,084 to D. DuBois, Ashokan, N.Y.; Umbrella— 
Mo. 4,062,369 to T. Hermanson, N.Y.C.; Controller—No. 4,021,615 to 
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shelter—No. 3,863,977 to A. 


down mat as well as for the overhead) 
could be permanently mounted, but roof 
fastenings would be removable clip-ons 
or suction cups. Telescoping tubes, 
which could be used to expand shelter 
size, would fit easily in the trunk. 
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Die-cut paper forms umbrella 
Using die-cut, glued-up corrugated pa- 


per for both its sliding handle and 
canopy would allow this disposable 
umbrella to be manufactured inexpen- 
sively, according to the inventor. He 
feels this would suit the umbrella for 
distribution through newsstands or 
vending machines, making it widely 
available at the right times and places. 
It would be collapsible and reusable. 


Bridle adjusts paintbrush 


You could paint a truer line along a 
sash or wall edge if you could stiffen 
the bristles of your brush at will. Turn- 
ing a wide brush into a trim brush, this 
attachable, adjustable, easily cleanable 
retaining band would engage the head 
of the brush at one end, let you slide the 
other end down to cluster the bristles, 
keep them from flaring out. 


Hotel phone rules room power 


Significant amounts of energy could be 
saved, according to this RCA patent, if 
hotel-room lights, radiators, air condi- 
tioners, and the like could be comput- 
er-monitored and centrally controlled. 
Using an internal phone system, this 
arrangement would let a desk clerk 
turn any unit on or off (or up or down) 
as guests check in or out. 


E. James, Palm Beach Gardens, and G. Fairfax, N. Palm Beach, Fla. 
. Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write to an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 


What a man serves is often areflection of the man. 


Seagram's Vo. 


Bottled in Canada. Preferred throughout the world. 


CANADIAN WHISKY. A BLEND OF CANADA'S FINEST WHISKIES. 6 YEARS OLD. 86.8 PROOF. SEAGRAM DISTILLERS CO., N.Y.C. 


MOIORCYCLING 


By RAY HILL 


Explaining electrics 


| ran across an excellent little book the 
other day for $2.95. Called Honda 
Motorcycle Electrical Systems, it's 
available through any Honda dealer. 

Although the book is written by the 
people at Honda specifically for Honda 
motorcycles, it really is applicable to 
most bikes. It is not a shop manual, 
but rather is a basic text designed to 
give motorcycle owners a thorough 
understanding of how motorcycle elec- 
trical systems are constructed, and 
how they operate. 

Starting out with a simplified de- 
scription of basic electrical principles, 
the book adds technical data as the 
reader's comprehension grows. Draw- 
ings are well rendered and easy to 
understand. The text is clear and to 
the point. AC generators, solid-state 
current limiters, three-phase charging 
systems, batteries, ignition systems 
(breaker points, electronic, and mag- 


neto}, electric starters, lights, horns, 
electrical troubleshooting—it's all 
here. Whether you've just started 


twisting wrenches on your bike or have 
been at it a long time, you'll find read- 
ing this book worthwhile, There's even 
info on how to convert an automotive 
battery charger into a motorcycle bat- 
tery charger. it's the best thing I've 
seen on motorcycle electrical systems 
available to the general! public. 


Advantages of club racing 


Probably all street riders, at one time 
or another, have pictured themselves 
as road racers, or at least wondered 
what it would be like out on the track. 
Actually, it's not that difficult to make 
the transition from road rider to road 
racer, Just join WERA  (Western- 
Eastern Roadracers' Association, Box 
513, Wayne, Pa. 19087). This organi- 
zation and its affiliates promote a 
series of road races all across the 
United States, for all classes of motor- 
cycles. 

A WERA competition membership, 
($30) entitles you to run any WERA 
race. Just pay the entry fee, take your 
bike through tech inspection, and 
you're ready to go out on the track. If 
you don't want to race, but just want 
to take your bike out on the course to 
see how fast it goes, that's okay, too. 
That only requires a $10 enthusiast 
membership, which entitles you to 
practice on the track during any WERA 
race weekend, Either membership is 
good for a year. 

There are other benefits to being a 
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WERA member, At any Holiday Inn you 
get a WERA corporate discount (any- 
time, race day or not). You can buy 
any Dodge van or truck at just three 
percent over dealer cost. Two $500 
scholarships for deserving racer-stu- 
dents are awarded each year. And 
there are trophies for top finishers in 
each class every weekend and, at 
some races, cash awards. 

But perhaps the biggest benefit is 
the kinship that develops between you 
and your fellow racers, It's strange, but 
before a race your main competitor 
might lend you parts to fix your engine, 
even help you fix it. A few minutes 
later out on the racetrack, he'll fight 
you with everything he's got to be first 
out of a turn. It's rewarding to go out 
there and ride your motorcycle as hard 
as you can against others riding as 
hard as they can. And it beats the hell 
out of Sunday-afternoon television. 


Improving the XS 11's handling 


If you happen to be the proud new 
owner of a Yamaha XS 11 and would 
like to improve its handling, here's a 
suggestion. Replace the stock fork 
springs and shocks with the stronger 
springs and shocks Yamaha sells as 
part of its “dresser” kit. The springs 
are about $12 a pair, and the shocks 
are $73. The improvement in handling 
is significant. The bike is much more 
surefooted and responsive when cor- 
nering, traveling over bumpy roads, 
and making rapid evasive maneuvers. 
And—at least as far as my posterior 
could tell—ride comfort is still first 
rate. 


Good enduro book 


Whether you've yet to tackle your first 
enduro or are a trailwise veteran, 
you'll enjoy Championship Enduro by 
Steve Booth and Brian Palormo. it's 
filled with excellent pictures and useful 
information that will appeal to both 
expert and novice riders, Some chapter 
titles: Getting Started, Riding Tech- 
nique, Timekeeping to Win, Riding 
Gear, Trouble on the Trail. 


Aiso, among the many fine photo- 
graphs is one of four-time national 
enduro champion Richard Burleson 


falling while trying to negotiate some 
rain-slicked railroad tracks. That in 
itself may be worth the price of the 
book for some. After all, King Richard 
doesn't fall very often, and rarer still is 
a photographer there to record it. 
Championship Enduro is $5.50 (in- 
cluding postage}. Paragon Produc- 


n 
tions, 3106  Sweetbrier Circle, La- 
fayette, Calif. 94549. 


About the helmet law 


Most motorcyclists, including myself, 
don't like to be told that we have to 
wear helmets while riding on the 
street, We say its a matter of princi- 
ple, that we should have the right to 
choose whether or not we want to 
bounce our unhelmeted heads off the 
pavement if we fall down. Even the 
American Motorcyclist Association 
doesn't like helmet laws. Its official 
stance is, yes, We recommend that 
helmets always be worn. But, no, we 
don't think they should be legislated 
on the rider's head. He should have 
freedom of choice. 

Pressure from a lot of people who 
think this way has helped in getting 
the helmet law repealed in 23 states, 
bringing the total number of states 
without helmet laws to 26 (three never 
had them). What has the result been? 

Well, preliminary data from recent 
studies conducted by the National 
Highway Traffic Safety Association 
seems to indicate that not only do 
many motorcyclists dislike being told 
to wear helmets, but once the law is 
removed from the books they don't 
wear them. Since the repeal of the 
helmet law in Kansas only 47.7 
percent of the street riders are wearing 
them. In South Dakota, 57.2 percent. 
And in Colorado, only 59.8 percent. 

How does this affect head-injury 
rates? In Kansas, preliminary data 
indicates that the chances of head 
trauma at the time of accident are 81 
percent greater for those without a 
helmet than for those wearing one. 
And the death rate is 310 percent 
greater for those not wearing a heimet 
at the time of accident. So | can only 
conclude that, as much as | dislike 
mandatory helmet laws, they really do 
a lot of people a big favor. 

If you live in one of those states that 
doesn't have a helmet law, put on a 
helmet anyway the next time you take 
your scooter out. You really have 
better things to do with your brain than 
splatter it all over the road. 


The ultimate test 


There was a time, not too many years 
ago, when cycling any distance re- 
quired that you carry along toois and 
spare parts—and know what to do 
with them, Because almost certainly 
something would require mainte- 
nance, Today, motorcyclists with only 
superficial knowledge of their ma- 
chines routinely hop on for cross-coun- 
try jaunts, and do nothing more com- 
plicated than fill up the gas tank. Long 
street rides don't really strain equip- 
ment that much anymore. 

But what about a 24-hour endurance 
race, running flat out for a whole night 
and day? Now thats a strain. And 
that's a test we're going to make on a 


box-stock Yamaha RD 400, Stay 
tuned; l'Il let you know what happens 
next time. 
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! Warning: The Surgeon General Has Determined 
- That Cigarette Smoking Is Dangerous to Your Health. 


HOW MANY 
MILES 
SINCE YOU 
CHANGED 


ENGINE OIL? 


If it's been three thousand miles or over 
60 days, engine experts will tell you 
your oil has used up its additives and 
your engine is probably starting to col- 
lect gum and varnish. 


That means it's time for a RISLONE 
Engine Treatment. Time for adding RIS- 
LONE to clean out deposits before they 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of oil. 


send for your new copy of 
RISLONE LUBE TIPS, 32 
pages of information and sug- 
gestions for better perform- 
ance and care of engines. 
Send 4'à x 614 self addressed, 
stamped envelope to The 
Shaler Company for your 
copy. 


THE SHALER CO. 
Waupun, Wisconsin 53963 

In Canada: Warren Packaping Co. 

Ltd. - Scarborough, Ontario 
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SAY, SMOKEY 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Pickup hesitates 


| have a 1974 Chevrolet pickup ('/5-ton 
350 two-barrel). It has air conditioning 
and an automatic transmission, It hesi- 
tates to the point of stalling when 
accelerating. I've tried everything, in- 
cluding setting the dwell angle to 
specs, timing it, and adjusting and 
cleaning the carburetor according to 
the service manual. | have also put on 
a new fuel pump. | had mechanics 
work on it and it only got worse, so 
now I'm working on it myself. Please— 
| need advice desperately. It has 
75,000 miles on it but was overhauled 
at about 45,000 miles. 

Alyce Pollick, St. Hilaire, Minn. 


You have carburetor trouble; 90 per- 
cent of the hesitaters in all makes and 
models are lean signals. Fuel mixture at 
the trouble spot is lean; manifolds are 
not that good and the lean cylinders 
misfire. In the battle to meet emissions 
everybody builds so close to the lean 
limit that if you're just a little out of 
specs you're in trouble. The carburetors 
are not vented straight to the atmo- 
sphere and the venting systems affect 
rich/lean condition. In your case, pay 
very close attention to the accelerator 
pump. | think you're getting a weak 
pump shot. 


Uneven fuel/air distribution? 


| have a 1972 Vega with a newly rebuilt 
engine. | have had the valves reworked, 
and installed steel sleeves with fitted 
pistons and rings and new rod and main 
bearings in the block. The machine and 
fitting work was completed by a reputa- 
ble machine shop. 

After assembling the engine and mak- 
ing final adjustments, | noticed sharp, 
regular fluctuations in my vacuum read- 
ing. The needle varied about three inches 
of Hg., from about 17 to 20 inches. | 
then went to the exhaust pipe and tried 
the “ole paper at the exhaust pipe trick.” 
The paper was sucked by the exhaust 
gases with a regular cyclic pattern. 

| have checked everything that | can 
think of: valve and ignition timing, valve 
lash, carb settings, manifold leaks, com- 
pression (150 psi after nine strokes on 
all four cylinders). Everything | have 
read tells me that the trouble is either 
valves or rings, but | know better ($375 
better). | have checked with the ma- 
chine-shop people and they say they 
know of nothing they could have done 
to create the problem (naturally). 

An article | ran across recently said 
that some later-model engines have 
overlap in the valve timing for emission- 
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control purposes. Does the 1972 Vega 
engine fall into this category ? If not, 
what are your thoughts on my problem? 
Also, how do you advise breaking in a 
newly rebuilt engine to seat the rings 
properly? 

Alan C. Bagwell, Richmond, Va. 


l'd guess your pressure fluctuation can 
be traced to the intake-manifold distribu- 
tion—that is, all four cylinders are not 
getting equal air and ‘fuel disiribution. 
If you're serious ro getting it out— 
and my guess is it's always been that 
way—put a timing light on the plugs. 
one cylinder at a time, and match the 
flash from the firing light against the 
reading on the vacuum gauge. When the 
light flashes and pressure drops simul- 
taneously, you have a lean or rich hole. 
Now the trick is to remove the manifold 
and see if you can do a little cleanup 
with a grinder to balance air/fuel flow 
—or try another manifold. 

To seat rings, simply hold her unde 
55 mph for 1000 miles—and no cow 
boying. Use good oil and avoid gas-o! 
dilution, as is possible with a rich car- 
buretor setting and high-choke, short: 
haul, cold-start trips. 


; | 
Poor mileage | 


| purchased a 1976 Chevette 1.6-lite 
engine with automatic shift. To date wé 
have driven the automobile around 8604 
miles, keeping an accurate check of th 
gasoline mileage. We! average betwee 
25 and 27 mpg. This is considerably les 
than the EPA mileage figure quoted b 
the manufacturer. The dealer informi 
me that this is the best | can expect. Thi 
is rather disappointing because we pu 
chased the car expecting higher mileag 
Do you have any recommendations as t 
how to improve the mileage? 
Leonard J. Kreish EE P 


ing damn sii. A 26-1 
all you're going to gel. That' s over do 
ble the average for full-size cars. Th 
EPA figures are still not realistic. The 
are phony as hell, but they do show th 
basic differences between cars. If yo 
get the car supertuned, de-smogged an 
tricked-up just to gain two mpg, an 
drive 26,000 miles a year, you'll sav 
$35.00. But it will cost so much to ha 
the work done that puri never recov 
your investment, | 


Coolant disappeats 

| bought a new 7 Pontiac Ventu 
six-cylinder. It has 1600 miles on i 
and l've put about two gallons of wat 


and antifreeze into the recovery reser- 
voir. It had no visible leaks and at 
1000 miles the dealer said the trouble 
was a leaking hose. It’s still no better. 
| suspect an internal leak and have 
contacted the factory rep. How much 
damage could an internal leak do the 
bearings, etc.? | don't want the engine 
to go to pot right after my 12,000-mile 
warranty runs out. What would you do 
if it were yours? 

Duane L. Retzloff, Flint, Mich. 


If water and antifreeze are going into 
the engine, damage could be severe. If 
it were mine, I'd return it to the 
Pontiac dealer for correction, and if 
that didn't work, l'd contact Pontiac 
and GM public relations by phone and 
registered letter for instructions and 
repair. The loss of liquid is not normal 
and correction should be immediate. 


Setting the specs 


Recently | had points, condenser, ro- 
tor, and distributor cap replaced on 
my '73 Pontiac Catalina 400. The me- 
chanic looked at the specs on the decal 
(309 dwell, 12? B.T.D.C., and 650 
rpm) and tuned it up with an oscillo- 
scope. | checked this later and found 
he had set it to 34^ dwell, 8? B.T.D.C. 
and 600 rpm. 

Questions: Why did he set it so 
far off the factory specs? As a car be- 
comes older, can different settings be 


more efficient than the original specs? 
When | do the next tune-up, what set- 


tings should | use—his or GM's (it 
still diesels)? 


G. J. Berringan, Agincourt, Ont. 


Dwell is really not that important. A 
couple of degrees one way or another 
has never made much difference, as 
far as | could see. But timing affects 
performance and mileage greatly. It is 
not unusual for timing to retard some- 
what on a new set of points when the 
initial rubbing-block wear is higher. 

Idle speed is important in engine run- 
on. Sometimes setting it a little slower 
helps. But l've seen cases where a lit- 
tle higher idle speed helps, too. Fish 
around and find the best place. Fuel can 
make a big difference, so try several 
brands and see if you can find one that 
helps. | really don't believe an older en- 
gine requires different ignition settings 
than what the factory calls for. You 
didn't mention one area that is very im- 
portant—the vacuum and centrifugal ad- 
vance system. Is it in good working con- 
dition? This is an area where | find 
trouble in older cars. 


Carb problem 


| have a 1977 Ford F150 pickup with a 
351 engine. | have taken it to the 
dealer several times complaining about 
very poor gas mileage. He claimed 
everything was within specs. An inde- 
pendent mechanic told me that the 
problem was a blown  economizer 
valve. He said that this was a common 
problem with the 351's two-barrel 


carburetor and that apparently there is 
no permanent solution to this problem. 
If that's true, what can be done? 

Also, there's a TV commercial here 
for a carburetor claiming up to 70- 
percent improvement in gas mileage. Is 
there any truth to this? 

F. A. Moseley, Athens, Ga. 


I've seen and heard about the Ford 
carburetor problem. One fix I know of 
requires a carburetor-brand change. 

The 70-percent-better-mileage claim, 
/ suspect, was written by the same guy 
who wrote Carter's campaign speeches. 
Only ways | know to improve a car's 
mileage 70 percent are to tow it or put 
it on Car-Train. 


About the Fiesta 


| bought a '76 Rabbit last August and 
am very pleased so far. You once com- 
mented on the overall design, and ! 
agree with your assessment—superb in 
almost all areas. The '75 had a carb 
problem; | waited for the fix in '76. 
Now, being in the market for a sec- 
ond car, | am strongly attracted to the 
Ford Fiesta. It seems to equal the Bun- 
ny in most respects and has the prom- 
ise of all those Ford dealers for service 
and parts, plus wider availability of in- 
dependently manufactured (less expen- 
sive) replacement parts. Also, the over- 
head-valve engine should be much 
simpler for the backyard mechanic to 
work on. 
Continued 


. 15€ says a little dab'll 
do you better. 


Here's your chance to compare Brylcreem* to 
your regular hair groom and come out ahead. 

Try Brylcreem. We think you'll like it better than your present 
brand. That's because Brylcreems little dab has the power to 
condition and control your hair so it does what you want it to. 
And Brylcreem' special moisturizers protect against dryness, 
to nap make your hair more manageable than ever before. 
Take advantage of Brylcreem's 15€ coupon. 


And look your best for a little less. 


i$ 1978 Beecham Inc. 


1 BOSE SAVE 15€ 


Use this coupon wherever you buy Brylcreem * to save 15€ off the regular 
retail price. Good on any Brylcreem product. 


TO DEALER: As our agent we will pay you the face value of this coupon plus 5C handling provided you 
received if from.a consumer purchasing the product specitied ANY OTHER USE CONSTITUTES FRAUD 
Proot of sufficient purchases to cover the coupons submitted to us for redemption must be provided 
on réquest 
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Coupon is non: Suan’ vad” digi —Dm 

where prohibited, faxed or restricted by law "Canaan — iios à 
ers must pay any sales tax. Send to: BEECHAM PRODUCTS, PO. BOX TEN 
1721. CLINTON, IA 52732. Cash value 1: 20€. LIMIT ONE COUPON PER PURCHASE. 
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BARRETT AIRCRAFT CORPORATION PRESENTS THE [GYRACAR | : 


Mr. Barrett, president of Barrett Aircraft Cor- $9 
poration, used his 22 years experience in the — 
business to design, build, and fly. the MOST : 
EXCITING autogyro today. - 

His dream was to "drive it like a m with a 
steering wheel, accelerator pedal, and hydraulic 
brakes. He also utilized an automobile engine - 
that uses regular gasoline and gets 20 miles per 


gallon, a smooth ride with rubber suspension, no uiro or BOT, c a 
vertical takeoff and landing. And, if that’ s not enough, he 


added carpeting and heating! 


The beautiful “Gyracar” is in full production, so send $5.00 
- Barrett Aircraft Corporation — | " 


for the information packet to: 
Thanks to Mr. Kieger & Mr. Haller | 2 
for their cond 


369 University Ave. 


t Pe Minnesota 55104 = ee 


Applied in an elaborate heat vac 


| disqualified as an expert here. 


| several years. 
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"Say, Smokey—"' 


[Continued] 


The problem is what Rich Cepp 
reported in July '77 Popular Science 
bucking and stalling when cold ai 


| also when starting hot. Ford claim 


this was one of a kind, but is it reall’ 
Have you experienced or had any t! 
ports of this as being a teething pra 
lem? Can you also agree that overall t 
car is comparable to the Rabbit? 

Sal Santamaura, New Rochelle. N. 


| was gonna buy a Fiesta and spe, 


| some time finding out about it, but 


was like the Rabbit in another way 
overpriced it made me mad. Instead 
rented one for some experience. It ru 
handles, and rides very well. | like t 
total package. Very hard to tell m 
difference from the Rabbit. It does ha 
a little carb trouble, but that's mos 
because it's lean and has emissic 
junk that shouldn't be on a 30-r 
car. It doesn't have an automatic-tra 
option. | don't like that. Of course, 
a long way from being a Fiesta expe 
but if it was American-made and pric 
lower, l'd say it was the biggest th 
Ford did since the Model T. 


Teflon oil additive 


Have enjoyed your column for ye 
and taken note of your cautious 
tude on additives. Now comes 
Teflon motor oil additive—eight oun 
for $14.95!! (It was advertised in 
Los Angeles Times and | suspect ot 
major papers.) 

I'm sure your readers would apg 
ciate your comments on Teflon 
haven't seen any mention of this i 
in any of the motor magazines, s 
suspect another sucker deal. Th 
you for a comment. 

Leonard C. Kept 
Newport Beach, Cs 


vaporization process, Teflon hel 
take us to the moon. It seems to! 
effective in certain engine-compo 
applications. But to dump it in a cra 
case and hope it gets to the right p 
and does the trick is further than | 
stretch my cautious nature. | have g 
seen solid evidence either way, so 


! tried it in race engines app 
very carefully, but I like polyol synt 
ic oil better. Ask A. J. Foyt about 
he's been fooling around with it 


Each month in Popular Scienc 
omokey Yunick answers questio 
on cars—family cars, high-pe 
formance jobs, hot rods, and rag 
ing cars—selected from thos 
sent in by readers. Got a prol 
lem? Send it to: "Say, Smokey—, 
Popular Science, 380  Madisa 
Ave. New York 10017. Que 
tions cannot be answered by ma 


Only Heath can offer you nearly 400 top quality electronic 
products that let you say "I built it myself — it was easy!” 
Fun to build kits include Stereo...Color & B&W TV...Dig- 
ital Clocks... Radios...Weather Monitors... Home Security 
Systems...Electronic Organs...Auto Tuneup Equipment 
and Auto Accessories...Marine Gear... Amateur Radio 
Equipment...Test Equipment...R/C Model Systems... 
even complete Personal Computing Systems. And remem- 
ber, you don’t need to know electronics to enjoy building 
your Heathkit project. With our simple step-by-step as- 
sembly manuals, kitbuilding can be a satisfying hobby 
for everyone. Send for your free catalog today and, if you 
are a new customer, you'll also receive a certificate good 
for a free gift with your first order for twenty-five dollars. 


*Units of Schlumberger Products Corporation 


If coupon is missing, write: 
Heath Co,, Dept. 016-440, Benton Harbor, MI 49022 


HEATHKIT 
CATALOG & 
FHEE GIFT 
CERTIFICATE 


we LARGEST SELECTION 
qY ELECTRONIC KIT 
s — SOMETHING 
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| dete | HEATH COMPANY, Dept. 016-440 
Salue Ee Ega Benton Harbor, Michigan 49022 


Please send me my FREE copy of the NEW Heathkit 
Catalog. | am not on your mailing list. 


Name — 

Address. 

c ——————————— > 7 
CL-660 | Zip 
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CENTRAL 
WOOD HEAT 


Now, combine the economy of wood 
heating with central-heating conven- 
ience. The Woodmaster Supplemental 
Furnace easily ties in with your pres- 
ent oil, gas or electric furnace 
...noextra ductwork : 
needed. Beat fuel short- 
ages and high costs. 
Mail the coupon 
today. 


WOODMASTER 
SUPPLEMENTAL 


SUPPLEM 


a SUBURBAN 


i P.O. Box 399, Dayton, TN 37321 
i Please send me complete information on 


the Woodmaster Supplemental Furnace. 


H Name 
Address 

City ' State Lc Zip i 
8 8. B 13 A3 E 


EASY TO MOUNT 


ROAD HUGGER * 
a AUTOMATIC 


WHEEL BALANCER 
ADJUSTS FOR TIRE WEAR 
AND CHANGING ROAD 
CONDITIONS AS YOU DRIVE! 


SAVE TIRES SAVE MONEY 


SATISFIED OWNERS REPORT 30 TO 
100% GREATER TIRE LIFE PAYS FOR 
GYROBALANCERS IN MONTHS . . . 
AND THEY LAST THE LIFE OF THE 


CAR. FITS MOST U.S. AND FOREIGN 
AUTOS. 

$19 95 P B cen qug Saes flat 

3ankAmericard, 

z aram Master Charge OK... 

MONEY BACK Give Wheel Size, 

GUARANTEE No. Lugs, Make 


Wear and Mode 


LANCERS.. 


P.O. BOX 9081 5 
SUNNYVALE, CA 94088 
IN CANADA -JT PACER 
P.O. BOX 6356 STNC, EDMONTON 
ALTA T5B 4K8 


ROAD HUGGER 


Cut cooling costs 


with add-on condenser spray 


for central A/C 


By EVAN POWELL 


One hot Florida day, Bob Faxon, 
exasperated as his central air condi- 
tioner gobbled expensive power, 
picked up his garden hose and 
sprayed the coil of the outside 
condenser unit. Almost immediate- 


230 VAC 


COMPRESSOR 
CONTACTOR 


TO COMPRESSOR 
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FROM POWER SUPPLY 


ly the unit clicked off—and Bob’s 
inventive mind clicked on. The 
result is the Mist-Mizer. It’s not 
unique, but it is the most effective 
condenser-cooling device I’ve seen. 
When a hot central-A/C con- 
denser is sprayed with water, com- 
Continued 


With special cutter pro- 
vided, author snips Mist- 
Mizer tubing to correct 
length (above) and inserts 
into nozzle fitting, creating 
a leakproof seal to 275 
psi. Cooling nozzles mount 
on adjustable brackets 
that clip to condenser 
cage. To install Mist-Miz- 
er control, first attach tem- 
plate near A/C control 
box, then drill mounting 


= and wiring holes (left). 
Disconnect power, open 

WIRING i : 
ENCLOSURE control box, and locate 

— | PREWIRED ) : 

compressor contactor 
. SOLENOID (diagram). Connect the 
fused leads to terminals 


(usually marked T1 and 
T2) of compressor wires. 


ODUCING THE PENNZOIL 
THAT SAVES GASOLINE. 
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6023 Copyright (£ Andersen Corp., Bayport, Minn. 1976. 


Cut cooling costs 
[Continued] 


WIRING h 
ENCLOSURE “sl 


B® WEATHERPROOF 
_ 1M Housing 


pressor head pressure goes down, 
reducing the compressor load by 
about 15 percent. Suction pressure 
also drops, and the evaporator runs 
colder. The result: The unit uses 
less energy while running—and it 
also runs less. A recent study by 
Alabama Power Company calcu- 
lated savings at 16 to 18 percent 
during a period when the average 
outside temperature was below 
summer norm. As temperatures in- 
crease, the savings are greater. 

But there are potential problems 
with condenser-cooling devices. 
Scale and mineral deposits from 
hard water could be deposited on 
the condenser. Some manufacturers 
also fear a sludge buildup from 
dust, dirt, and other airborne de- 
bris. Either condition can restrict 
air flow, reducing efficiency and 
possibly causing equipment failure. 

The Mist-Mizer seems designed 
to avoid these problems. When con- 
denser temperatures hit 9514 de- 
grees, a thermostat closes; it opens 
when the condenser is cooled to 
9414 degrees. This means the 
bursts of water spray last only 
from six to nine seconds. The mak- 
er offers an in-line, magnetic-type 
water filter for use in high-carbon- 
ate (lime scale) areas, but I would 
recommend it for every installa- 
tion. Some residue will still occur, 
but it can normally be flushed 
away with a garden hose. 

The company supplies a silicone 
spray to prevent mineral buildup 
on the condenser coil. Also in- 
cluded is a small magnesium wire: 
Inserted between the aluminum 
fins of the coil, it acts as a sacrificial 
anode, inhibiting corrosion. 
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For easy mount- 
ing, unit has tabs 
above and below 
housing. Inlet line 
connects to a wa- 
ter faucet. Press- 
ing on collets re- 
leases lines. Leads 
from solenoid to 
A/C control are 
pre-wired, as is 
thermostat lead. 
Thermostat goes 
between condens- 
er fins next to Fre- 
on tubing (below). 


Once in place, 
press fins back to 
maintain tight 


thermal contact. 


Although the Mist-Mizer is de- 
signed for do-it-yourself installa- 
tion, I had my doubts when I 
opened the package and saw the 
array of tubing, fittings, and wire. 
But by the time I completed the 
job, I felt that this was probably 
one of the best DIY kits on the 
market. The only tools you'll need 
are an electric drill and a screw- 
driver (see photos). Top-quality 
components are used throughout. 
The British-made, UV-resistant 
plastic tubing is rated at 275 psi, 
and the French-made fittings are 
rated at 400 psi. 

Considering the quality of its 
components, the unit should be 
good for the lifetime of the air 
conditioner. Little maintenance is 
necessary. Any buildup on con- 
denser coils should be flushed 
away as soon as it appears, and the 
unit should be drained thoroughly 
before freezing weather. Since 
evaporator temperatures may be 
colder, keep a close watch on filters 
and air flow to prevent coil freeze- 
up—good advice even without such 
a unit. Price of the Mist-Mizer is 
about $160. For more information, 
contact Faxon Research and Manu- 
facturing Co., Box 17064, Pensacola, 
Fla. 32522. lH 
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This new LCD Chronograph is truly extraordinary. It 
does more, and does it better, than any other watch. 
With a set bold appearance that reflects this un- 
common ability, The only little things about it are its 
thickness and its selling price, which is a real break- 
through at $200.00 less than you'd pay for the only 
other watch even close to its functions and uses. 
Quartz Crystal Time...It gives you accuracy to + 60 
seconds a year. A year! Quartz Crystal accuracy that 
would have been considered sensational per month in 
early micro-electronic watches. Accuracy which is still 
not available in many digitals that sell for $500 or 
$1,000.00! 

Electronic Calendar...so, you always have exactly 
the right time on display—without pushing a button— 
in hours, minutes and running seconds. Then, at the 
touch of a button you can replace the seconds with the 
date or the day of the week, with the electronic calen- 
dar adjusting automatically for the number of days in 
any month. And you just light up the face to see 
perfectly when it's dim or you re in the dark. 

24 Hour Alarm 

You can set this alarm for any minute of any hour of 
the day or night. In all, 1440 positions are possible. 

To wake you, remind you of an appointment, phone 
call or Bonds tor to break one up that's been going 
on too long). alarm will sound at the same time 
each day, unless you deactivate or change it. It will call 
you with an insistent, modulated beep, for a full minute 
unless you shut it off with a touch of the button sooner; 
and you can check to see if the alarm is set. 

Is it any wonder that of all the features available in 
digital watches, a wrist alarm like this is the one that's 

| most wanted? Really it's dL endis enough to warrant 
your buying a new watch. And rem le as it may 

Seem, with this offer from Douglas Dunhill, it's like 
getting the alarm free! 

Three Different Chronographs 

As to the chronograph, its precision is so fine, it 
borders on the infinitesimal. Splitting each second into 
a hundred parts! Actually you have three different 
chronographs, or stop action modes of measuring. So 
you can time any event in its entirety, stopping during 
pauses or breaks in the action. You can time an event, 
like a race, from beginning to end, getting the finishing 
time of each participant in the race, or interim times, 
for the quarter, say, while timing of the event con- 
tinues. 

And you can time portions of a continuing event, 
like each lap in a relay race or segment of a complex, 
continuing manufacturing operation. 

All this, with a few of the possible uses, is explained 
in detail below. Even from this brief description, 
though, the extraordinary sophistication of the mi- 
crocomputer chip of the LCD Alarm Chronograph is 
apparent. 


An Extraordinary Value 

Right now, probably the only watch with all these 
features, its incredible accuracy, multiple function 
chronograph and wrist alarm, is the Seiko. And it 
regularly sells for $200.00 more! $299.95, even 
though the Seiko Chronograph is accurate to only a 
tenth of a second. 


The accuracy of the Greenwich 


^ observalory..with greater split- 


second precision than the finest 
Swiss stopwalch...plus the 
convenience of a 24-hour personal 
alarm reminder system. 


This extraordinary value is what convinced us, and 
we're one of the nation's oldest and largest mail mer- 
chandising firms, to secure the exclusive marketin 
rights. (After exhausting testing by our quality control 
experts.) We explained there was no way you would 
walk into a store and select a new brand from an 
unknown manufacturer. 

How could you possibly be expected to appreciate 
its quality? Would you be in any position to understand 
and evaluate its virtually unique 3-function chrono- 
graph? Would you believe a sales clerk who told you it 
was really a finer, more accurate fully electronic, solid 
state watch than many that sell for as much as 
$1,000,00? 


Wear it for 30 Days — 


Without Risk or Obligation 

With us, buying by mail, you not only get all the 
facts, enjoy significant savings made possible by 
eliminating normal advertising and distribution costs, 
you can also try it for 30 days without risking one 
penny. We'll not only refund your money, but do so 
cheerfully. 

You can wear the Advance LCD Chronograph 
Alarm for thirty days! Time to confirm the fact it won't 
gain or lose five seconds a month. To put the alarm to 
the test in your daily schedule. To satisfy yourself that 
the chronograph is as useful as it is easy to operate. 
More, to compare it with any watch at any price in any 
store. And to send it back if the value isn't as great as 
we say, if it doesn't win the admiration and fascination 
of your friends, earn your own pleasure and deep 
satisfaction. 

Imagine, you can have one of the world's finest, 
most versatile watches for just $100.00.That's com- 
plete, including shipping, handling, insurance and a 
handsome gift or presentation case. An exceptional 
bargain. Choose the chrome plated stainless steel 

| or gold-plated stainless steel one, each with a 
matching, extremely comfortable adjustable band. 

Remember, your satisfaction is guaranteed. Your 
watch comes to you with a full ONE YEAR Limited 
Warranty. And you have our promise to service it to 
your satisfaction at any time. Remember, too, printed 
circuitry eliminates all moving parts and norrnal ser- 
vicing, and will provide Piin with year after year after 
year of trouble-free performance. 

With the LCD Alarm Chronograph you'll have the 
precise time, absolute control over time, plus ample 
warning when it's time to do anything. And the pride 
that comes with wearing a watch that's second to 
none. l 

Send your check (Illinois residents add 5% sales 
tax) to Douglas Dunhill, Dept. 78-2202 4225 Frontage 
Hoad, Oak Forest, IL 60452. Be sure to specify stain- 
less steel or gold plate. 


CREDIT CARD BUYERS 


may call our toll free number 


800-621-8318 
(Illinois residents call 800-972-8308) 
Call now for your no-risk, no obligation 30-day trial. 


| time of elements that cannot be separat 


way! 
| Within minutes you'll be able to use each of these 
| modes of operation perfectly. Within days, find innu- 


3 Way Chronograph 

The micro-electronic revolution has turned the 
chronograph from a bulky pocket watch or cumber- 
some wrist watch for specialists into a sleek, super 
sophisticated instrument that's become the preferred 
timepiece for doctors, pilots, motion picture photog- 
raphers, sound and efficiency engineers, skiers and 
sportsmen, and ever-increasing number of executives 
and others who enjoy split second accuracy and the 
ability to command time to stand still. 

Mo other instrument, at any price, gives you greater 
precision than the 1/100th of a second accuracy of the 
LCD Alarm Chronograph or greater flexibility in timing 
an event from a fraction of a second to one full hour. 
Add Time...is the stop watch mode you'll use for 
everything from timing a phone call to the length of a 
meeting; how long your car's been at a parking meter, 
the time you've been running, jogging or exercising, 


even the time it takes for a quarterback to set up and | 


throw. Then, because you can stop it when necessary 
and start counting again when the action begins 
again, you'll use it to prepare your speeches, time 
games or other events in which you want the actual 
accumulated times exclusive of any breaks in the 


| action. . 

| Split Time...is the mode you'll use to get the time for 
| the 1/4 and 1/2, 3/4 in a race, and the individual times 
| of each contestant across the finish line. Think of it! 


Stopping for split times does not stop the timing of the 
event itself from continuing. It's actually stopped and 
running at the same time, so you can use it to figure 


out the time of pit stop, for example, and still get the 


over-all running time of the race. 
Lap Time...is even more ingenious. It stops to mea- 


| sure an event and simultaneously starts again from 


zero. In a relay race, for example, you stop the 
chronograph the instant the runner passes the baton; 
this gives you his time while the lap timer automatically 


| starts counting the next runner's time. Similarly, in a 


football game, you can get the exact time it takes a 


| punter to kick the ball, the time the ball's in the air, and 


then the time of the run back of the punt. Any event, 
from a rocket launch to a production process, can be 
split into its component parts this way. sce aol the 

in any other 


merable uses in both business and your personal life. 


PS car test & driving report 


small-engine 
sport sedans 


—good handling, 
tame performance 


| i aye By JIM DUNNE and ED JACOBS 
Ford Buick Pontiac | | 
Futura Skyhawk Sunbird PHOTOGRAPHS BY GREG SHARKO 


PS ratings— 
3 


test report in a nutshell Fuel economy 


Acceleration 


| The ratings are based on test results Braking 
and measurements. Results should be Handling 


You don't have to own a V8-powered 
fire-breather to drive a sporty-look- 
ing car. Some four- and six-cylinder 
cars look almost as sporty as the 
high-performance cars, perform rea- 
sonably well, and offer some features 
the fire-breathers don't — including 
substantially lower prices and more 
mpg. This month, we test three of 

Continued 


read with the understanding that they — Maneuverability 
reflect tests only on our sample cars. Ride comfort 
An excellent rating is 5 points; very Quietness 
good, 4; good, 3; fair, 2; poor, 1; very  Hoominess 
poor, 0. Visibility 
Entry/exit ease 
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left, Buick Skyhawk, center, and Ford Fairmont Futura. 


Zr 


Beside a quiet Long Island cove are the Pontiac Sunbird, 
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€ 1976 A. J. Reynolds Tobacco Co. 


Warning. The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


oo 


KING: 19 mg. "tar". 12 mg. nicotine, 
1006's: 19 mg. “tar",1.3 mg. nicotine, 
av. per cigarette, FTC Report AUG. ‘77. 


FILTER:CIGARETTES 


| 
| 
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engine permitted quicker acceleration 
between maneuvers shown in the accom- 
panying diagram. Futura and Sunbird 
tied in this test, but could not approach 
the Skyhawk's speed. 


a * # 


Skyhawk easily won the emergency- 
lane-change test. Its more powerful V6 
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EPA fuel mileage (mpg) 


Ford Buick Pontiac 
Futura Skyhawk Sunbird 
Highway 26 27 31 
City 19 19 23 
Combined 
highway/city 22 22 26 
Calif. highway 23: 23 " 
Calif. city 18 16 i 
Calif. combined 
highway city 20 18 * 


*4-cylinder not available; see Skyhawk V6 


them: Ford Fairmont Futura, 
Buick Skyhawk, and Pontiac Sun- 
bird. 

The Futura is the newest, most 
impressive entry in this group. We 
selected the midpower, 200-cu.-in. 
six in this test against the V6 
Skyhawk and four-cylinder Sun- 
bird. 

Futura is also the biggest in the 
group. And it previews the look of 
future mid-size sporty designs. Ex- 
cept for engines, Skyhawk and 
Sunbird are identical in almost 
every way. Both use GM's H- 
special body, with virtually inter- 
changeable suspensions, brakes, 
sheet metal, and interiors. And 
both suffer from the same short- 
comings of interior space and de- 
sign. 

Match these three for price and 
you get a standoff. The base sticker 
prices are in the $3900-$4300 range. 
Equip them with the same options, 
and the final prices will be about 
the same. Note, however, that Fu- 
tura's price jumps as much as 
$2100 (to $6147) when top-flight 
options are added. With these cars, 
"economy" refers strictly to fuel 
consumption, not purchase price. 

Performance is about what you'd 
expect from four- and six-cylinder 
power plants—just so-so. The Pon- 
tiac four averaged a mild 17.5 
seconds in zero-60-mph runs. The 
sixes of the Skyhawk and Futura 
were just about even, although the 
Buick has a slight edge. Its 231-cu.- 
in. engine gives it a 15-percent 
displacement advantage, so the 
edge is not unexpected. It averaged 
14.3 seconds in the zero-60-mph 
trials, an eyelash ahead of the 
Futura's 14.5. 

Usually, what is lacking in per- 
formance is made up in fuel econo- 
my, and that holds true here. Sun- 
bird's 23-mpg city mileage tops the 
group. However, the 19-mpg city 

Continued 


Fairmont Futura, center left, did not 
meet expectations in handling or ma- 
neuverability, but was quietest and most 
comfortable. Four-cylinder Sunbird, be- 
low left, offered best economy and carry- 
ing capacity, mildest performance. 


THERE ISN'T ONE GOOD 
REASON FOR BUYING A 
TOUGH CHEVY VAN. 


Built to last. Look at 


SO HOW ABOUT 12? ..::::: 566 n 
Tu o R—————MM HÓá € 7 : : BB | "^s ol Chey mes 

d JM x | intheten mostrecent years 
We can go on and on discover even more Eai : Ey} recorded, were still on the 
about our tough Chevy | reasons to buy when you 73074975 job. This is based on the 
Vans. And the features see and drive a Chevy latest available industry 
that helo make themideal | Van. At your dealer now. model year registration 
for business or personal statistics through 


use. But we'll stop with an July 1, 1976. 


even dozen. And let you 


ae R. L Polk & Co. July 1, 1976. 
BUILT TO STAY TOUGH 1977 statistics not available 
QUU Electrocoating helps guard ; 
Up to 12 feet of load space against corrosion. z 
and 296 cu. ft. of cargo space 
. Rear door opening measures on:125" wheelbase models. Sliding side door requires 


 ; Over 4 feet high and 4-1/2 feet only 4-1/2inches of clearance. | E 
wide for easy loading. L^ gs 

Xr om URL. spe Extended hood makes =. 

t -possible 27 easy service 


eer 
E 
dpe ae! 


M uem 


Two-stage rear leat springs 
stiffen as load weight 


increases 
Wide front and rear tread | T: 
help provide a stable load Selection of Six and available: 
platform. ! V8 engines with High Energy 
| m Ignition. 
e Brake system computer- | 
ee matched to the GVWR of the we WES Chevrolet vans are equippec 
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economy of Futura and Skyhawk is 
still relatively impressive. 

Futura also offers the 140-cu.-in. 
four or the 302-cu.-in. V8, but 
neither gives the balanced perfor- 
mance and economy of the six. The 
four is too small; the V8's city fuel 
economy is too low: 16 mpg. 

Skyhawks use the V-6 exclusive- 
ly; Sunbird offers it as an option. 
Performance and fuel economy are 
identical to the Skyhawk. 


Room and comfort 


The big differences between the 
Futura and the GM models are 
found in passenger room, luggage 
space, and ride comfort. The Ford 
is more than a foot longer, so the 
room advantage inside is no sur- 
prise. But the difference is more 
than one of degree. 

The Skyhawk/Sunbird seating 


Rear leg room is minimal in both GM 
models. With front seat in medium po- 
sition, PS auto editor Dunne's shins still 
hit rear of front seat. 


A six-foot ladder fits in Sunbird, thanks 
to space-saving spare stowed below our 
assistant's elbow. Skyhawk's conven- 
tional spare ruled this out. 
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layout is among the poorest in the 
GM lineup. Front-seat room is 
crowded by an extra-large trans- 
mission hump that takes up at least 
one-third of the floor space at seat 
height. In the rear, passengers’ legs 
push up against the back of the 
front seats, even when the seats are 
in a medium fore-and-aft position. 
Headroom is minimal. 

Another big drawback is the con- 
ventional spare tire, which sits atop 
the rear floor and takes up much 
load space. With the smaller, op- 
tional space-saver type, the prob- 
lem disappears. It can be stored 
upright in the quarter panel, al- 
most completely out of the way. 

Ride comfort in the GM models 
suffers from the relatively short 97- 
in. wheelbase and the crowded pas- 
senger room, aggravated by firmer 
than average suspension. 

Futura has all the advantages 
here. Its bigger size allows passen- 
gers to ride in higher, comparative- 
ly spacious seats, avoiding the 
problem of transmission-tunnel in- 
terference with front-seat leg room. 
Rear-seat room is also spacious. 

While the Sunbird and Skyhawk 
may be uncomfortable to sit in, 
their Vega heritage shows up in a 
stable, controllable ride on reason- 
able surfaces. We rate Skyhawk 
superior because its added power 
permits higher speeds through an 
accident-avoidance course. At slow 
speeds, the flat ride characteristics 
provide a highly controllable vehi- 
cle that is nimble and easy to drive. 

However, when driven over Man- 
hattan’s infamous cobblestone-and- 
pothole West Side Highway, they 
displayed poor road manners. Both 
skittered and danced unnervingly. 
On bumpy curves, they easily bot- 
tomed out their suspensions, the 
tail trying to come around nearly 
every time. Reduced speeds were 
definitely called for. The Futura 
was far more civilized over the 
same course, and no similar speed 
reduction was necessary. 

It was a surprise to find the larg- 
er Futura matches—or almost 
matches—the handling of the GM 
cars. Ford has a new, hybrid Mac- 
Pherson-strut front suspension on 
Fairmont this year, which explains 
the improvement. This hybrid uses 
coil springs mounted on the lower 
control arms to enhance stability 
and improve ride. Coupled with the 
four-link rear suspension, Futura is 
as agile as the GM designs, al- 
though one of us thought its differ- 
ent feel was less precise. 


E 


The differences in handling 
among these three cars on reason- 
able road surfaces may be traceable 
to tire size and tread pattern alone. 


Features to note 


The flagship of the Fairmont 
line, Futura incorporates sporty 
and luxury themes. However, its 
simple Fairmont instrument panel 
is poorly laid out. The transmis- 
sion selector quadrant is directly in 
front of the driver, in the most- 
looked-at location. The speedome- 
ter is offset to the right, an awkward 
location for many drivers. Also, the 
instrument panel is well below the 
driver’s line of sight. Raising the 
speedo to a centered position atop 
the panel would do wonders. 

Futura’s spacious trunk is long 
and wide. Because the spare is 
stowed underneath, the floor level 
is high, restricting vertical space. 
Still, its designed to carry a full 
week’s luggage and is easy to load. 

The Buick Skyhawk is only 
available as a V6 hatchback. Its 
rear seats are poorly padded, and 
elevated no more than 10 inches 
from the floor. Overall, it is de- 
signed for style and appearance, 
with passenger comfort apparently 
low on its list of priorities. 

The hatchback does have its 
drawbacks. The large rear window 
allows the sun to bake the car on 
sunny days; air conditioning 1s 
almost a necessity. And, without a 
rear noise barrier, the rear-suspen- 
sion and running-gear noises filter 
into the forward compartment. 

Pontiac's Sunbird, available in 
two body styles, has reached a new 
level in its popularity, and the 
company may sell as many as 
70,000 this year—the most ever. 
Despite the greater popularity of 
the notchback, Pontiac is empha- 
sizing the hatchback body, and we 
agree that it appears the better 
value. With the rear seat folded 
down, carrying capacity is more 
than 400 percent greater in the 
hatchback— 27.8 vs. 6.6 cu. ft. Rear- 
seat room is only slightly more 
cramped. 

We were surprised at the operat- 
ing smoothness and noise levels of 
the Pontiac engine. In fact, it 
recorded lower noise levels than 
the Buick V6—just the opposite of 
what you'd expect, with its smaller 
engine working harder to maintain 
the same speeds. It was nearly as 
quiet as Futura, but none of them is 
outstanding in this respect. ^E 

For specs and test results, turn page 
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The plug is Champion. The one that's used by more of the 
world's car manufacturers than any other plug. The plug 
that's designed to fit virtually every gasoline engine made. 
And it's the brand of plug that sparks more cars to major 
race wins than any other. 

If you're still not convinced that Champion is the plug 
you should be using, here's one more fact: It's the 

world's No. 1 seller. 

And the whole world can't be wrong. With that kind 

of recommendation you know you're dealing with a 
winner. 

One more thing. We'd like to send you our new 
Champion Tune-Up Guide.* It includes 
helpful information on maintaining your 


car, plus a maintenance log, a gas p 
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mileage calculator, and our 
spark plug recommendations. 
Just send $1.00, plus your 
name and address to 
"Tune-Up," Box 910, Dept. M, 
Toledo, Ohio 43661. 

So no matter what you drive, change 
your plugs once a year. And when you 
do make sure to use Champion spark 
plugs. 

You can't buy a better plug. 

*Not available in Canada. 


CHAMPION 


You can't buy 
a better plug. 


hampion Spark Plug Company * Toledo. OH 43661 
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Futura, Skyhawk, and Sunbird — 
Dimensions, specs, and test results 
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TEST CONDITIONS: Ambient temperature, 55° F; relative humidity, 60 percent; 


1977 Datsun 200-SX 4 23 15.3 138 60.0 29.1 72 barometric pressure. 29.8 inches 
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1978 Buick Regal Turbo V6 19 11.2 138 62.4 296 68 *Rear seat folded down 
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LL SEND YOU 
O SCHOOL FULL-TIME TO 
LEARN A PART-TIME JOB. 


The Army Reserve is a special kind of part-time job. So we train you for it in a special way. 
sending you to full-time Army schools where you can learn automotive mechanics, 
mmunications, or any one of a variety of skills. 

You'll be taught by first-rate instructors using the most modern teaching methods. And 
ull earn full Army pay for the months you're away at basic training and school. 

Back home, you'll work 16 hours a month (usually one weekend), and two full weeks a 
ar, with your local Army Reserve unit. Sharpening your skill with valuable, on-the-job 
perience. Earning a good part-time income. And a good full-time feeling. It's called pride. 
more information send the postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 


HE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE. 
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BOATING BEAT 


By BOB BLACK 


New security system 


The first installation of a new FCC- 
approved radio-alarm security system 
to signal fire, unauthorized intrusion, 
and other threats to unoccupied boats 
berthed at a marina (or anywhere 
within five miles of a base station) 
was recently completed at Yacht Ha- 
ven, Inc., in Stamford, Conn. 

The new system, Marisec-310, de- 
veloped by Digisec Systems Corp., 
Farmingdale, N.Y., offers protection to 
boat owners who install special trans- 
mitters aboard their boats. According 
to Michael Chaney, president of Yacht 
Haven, the transmitters cost $395 
(plus sensors and wiring for the instal- 
lation), and a subscription to the mari- 
na's monitoring service costs $10 per 
month. No licensing of the individual 
transmitter is required. 

Chaney says that the system can 
protect vacant boats day and night by 
indicating outbreak of fire, or burglary, 
vandalism, sudden leaks that could 
swamp a boat, excessive battery drain, 
and other calamities that might occur 
at the dock (see panel inset). 

The instant trouble occurs, the iden- 
tification number of the boat flashes on 
a lighted panel at the central station, 
as the Yacht Haven security chief is 
showing me in the photo above, with 
the time and nature of the problem. An 
audio alarm commands the guard's 
attention. This information, plus the 
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guard's response, are automatically 
recorded by a high-speed printer 
locked in a case to prevent tampering. 
The record is removed for checking and 
permanent file. 


Backing down—again 


In the June Boating Beat, we noted 
that the Coast Guard had pulled back 
from stringent regulations on marine 
sanitation devices, but had just put out 
a pack of rules for 
navigation lights which 
would virtually require 
a retrofit on every boat 
in the nation. 

Well, now we find 
that the Coast Guard 
has reversed itself 
again. The new pro- 
posal intends "not to 
require retrofit of new 
lights on all existing 
vessels.” The new pro- 
posal will keep inland 
lights the way they are, 
but the second step is 
more difficult to under- 
stand. lt says present 
light fixtures would be 
acceptable in interna- 
tional waters if the boat 
is not going on ''an in- 
ternational voyage.” 
Any boat bound on this 
undefined internation- 


al voyage” will have to refit with the 
same costly lights originally proposed 
for almost all pleasure boats. 

And, just to finish the Coast Guard 
update, there is a new proposal that all 
boats 16 feet in length or greater be 
required to carry visual distress sig- 
nals at all times when operating on 
coastal waters. 


Fit-it-out-yourself—and save 


Luger Industries, Inc., has come up 
with a new trailerable fiberglass 30- 
foot cruising sloop, the Voyager, which 
has a sail-away price of under 
$12,000. But the buyer, of course, 
needs to do some of the work. 

The manufacturer provides factory- 


assembled, molded fiberglass hull and — 


deck units. The buyer installs interior 
accommodations using precut, pre- 
formed components supplied by Luger; 
he also installs standing rigging and 
ballast when completing the boat. 

The boat is sold only from the facto- 
ry (Luger is at 3800 West Highway 13, 
Burnsville, Minn. 55337), so there's no 
dealer markup. 


The Voyager has a trailerable 8' 


beam, shoal draft of 3' with the center- 
board up, and full headroom of 6'4" in 
the cabin. The sloop uses 350 sq. ft. of 
main and working jib, and it displaces 
6800 Ibs. For auxiliary power she will 
take either an outboard or a diesel 
engine. 

In addition to the 30-footer, Luger 
offers 16-, 21-, and 26-foot sailer kits. 


Channel 9 is it on CB 


Although the U.S. Coast Guard initially 
said it wouldn't monitor CB radios, it 
is now monitoring emergency channel 
9 with marine radio guards at Search 
and Rescue stations throughout the 
country. 

But boat people should realize that 
the current national maritime commu- 
nications and distress system—VHF- 
FM and 2182 kHz—continues to be 
the primary marine system and the one 
that's most strongly recommended for 
safety. "B 
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wr a oti, Because my cigarette is Salem. Salem gives 
E sif | me more of the flavor I want from a cigarette, plus 
m si a fresh menthol. Isn’t it time you enjoyed Salem? - 


* Enjoy Salem Flavor. 


Warning: The Surgeon General Has Determined 


99. “tar”, 12 mg. nicotine, 100 s: 18 mg. “tar”, | That Cigarette Smoking Is Dangerous to Your Health. 
jiotine, av. per cigarette, FTC Report AUG. ‘77. | 


DETROIT REPORT 


By JIM DUNNE 


Stirling on simmer 

Despite the best efforts of Ford, N.V. 
Philips of The Netherlands, the 
U.S. government—and $160 million of 
our tax dollars—it'll be 1985 before 
we learn if the Stirling engine will 
work in a car. By then, development of 
the external-combustion Stirling, which 
can burn almost any fuel, and which 
uses hydrogen as a working fluid, 
should provide answers to questions of 
fuel economy, emissions, durability, 
and more. Even if ail goes well, the 
engine won't go into production until 


the 1990's. After working on the 
engine for six years, Ford has one 
prototype installed in a 1977 LTD ll 


chassis. So far, performance is poor. 
Fuel economy is 20 percent worse than 
with a conventional VB. Start-up time 
is longer (15 seconds from turning the 
key to drive-away). And the engine is 
about 50 pounds overweight. Also, 
emissions levels are short of goals for 
both low and high mileage. But that's 
only the beginning; with completely new 
systems and problems—like roll sock 
seals and high-complexity parts—the 
Stirling is difficult to test. Parts fail- 
ures are as big a concern as perfor- 
mance results. With all systems work- 
ing ideally, the test group figures an 
advanced-version Stirling could  pro- 
duce 23.2 mpg under combined met- 
ro/highway driving conditions, versus 
15.5 for the baseline V8. At least, 
that's what the computer tells them. 


V8's not dead 


The small V8 engine is staging a 
comeback at both Ford and Chevrolet. 
Ford plans to introduce a 255-cu.-in. 
V8 in 1980, in the then-downsized 
intermediate LTD Il and Cougar, Chevy, 
meanwhile, wants a V8 diesel for its 
big cars and light trucks of the 1980's, 
reportedly in the 300-to-350-cu.-in. 
class. Just a year ago, auto planners 
were writing off the V8 because of high 
fuel consumption. But, with smaller 
displacements and diesel versions, 
the V8 is showing new strength. You 
can't match its smoothness or depend- 
ability in a four or six, so it won't be 
killed off. 


More diesels 


Detroit will be introducing severa! 
more diesels for the 1980's, These will 
include a 260-cu.-in. V8 from Oldsmo- 
bile, a 231-cu.-in. V6 from Buick, and 
four-cylinder types in the 1.8-to-2.2- 
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liter range from Pontiac, Chevrolet, 
and Chrysler. All will be on the road 
by 1982, in time to boost fuel economy 
in virtually all sizes of cars. Turbo- 
chargers? They'll be the next wave 
[PS, July], used primarily to boost 
diesel performance. 


GM four-speed automatic 


GM will quickly follow Ford into the 
four-speed automatic-transmission race. 
Ford is building one for its 1980 big- 
car line. GM's new Hydramatic will be 
out in 1981. The four-speeds will boost 
fuel economy of V8-powered full-size 
cars as much as 15 percent by aliow- 
ing the engine to run slower. The prob- 


lem of too-frequent shifts in city driv-- 


ing has been solved. A three-gear posi- 
tion on the selector quadrant will 
allow the transmission to operate in 
the three lower gears in town, exactly 
like present three-speed automatics. 
Third gear will have the normal 1:1 
high-gear ratio, while fourth will be 
overdrive. 


Chrysler fuel injection 


On a limited basis, the 1979 Chrysler 
New Yorker will have electronic fuel 
injection as an option. It'll be the low- 
pressure type, which sprays fuel into 
the intake manifold, not directly into 
the combustion chamber. Chrysler 
calls the system Electronic Fuel Meter- 
ing (EFM) because its operation is 
controlled by an on-board computer. 
EFM will maintain a steady engine 
speed at idle, no matter what the 
accessory load, and will also eliminate 
spark knock. EFM replaces the carbu- 
retor and uses a number of monitoring 
sensors and a computer to determine 
air/fuel mixtures. 


Oversize Ford intermediates 


Ford faces the same problem with its 
downsized 1979 big cars that con- 
fronted GM two years ago. Although 
the LTD and Marquis will sell along- 
side the intermediate-size LTD II and 
Cougar, the intermediates will actually 
be larger because they aren't due to be 
reduced in size until 1980. However, 
customers will be asked to pay a premi- 
um for the smaller LTD and Marquis 
models. if the 1977 GM experience 
repeats itself, the big-car lines will 
prosper while the intermediates slump. 
Ford's promotion will emphasize the big 
cars' traditional market slot and im- 
proved fuel economy. 


Imports determining 
domestic pricing ? 
While import prices march steadily 


upward, prices of domestic small cars 
are also climbing. U.S; automakers 


blame the increases on number of 
things, including inflation. However, 
the real trigger seems to be the 


increases in import prices—and one 
imported line has suffered seven price 
jumps since 1977. It has also been 
noted that if import prices stayed 
down, so would the domestics, to 
remain competitive. How little would 
you pay for a Cheveta or Pinto if 
import prices weren't right 


ooming 
now ? | 


Used-car popularity, 
prices increasing 


The rising cost of used cars is partly 
due to higher prices for new cars, and 
partly the resulting increased demand 
for any car that will run a year or 
more. A study by Hertz shows that half 
of the used cars sold are offered by 
new-car dealers, private owners sell 
about 20 percent, and used-car dealers 
account for the rest. The average new 
car is kept 3% years and runs 53,000 
miles before being turned in as a trade 
or sold. In general, a car lasts 914 
years and has three owners. 


Chrysler mini-pickup | 


Chrysler will begin importing a Mitsu- 
bishi-built — mini-pickup, (designated 
D50) next fall to compete with the 
Chevy Luv, Ford Courier, et al. It'll be 
similar to the other Japanese half-tons. 
According to reports, Chrysler will 
eventually assemble it here. If so, it 
would be one of two U.S.-assembled 
mini-pickups, counting the future front- 
drive Volkswagen. 


Round lights out 


Rectangular headlights will be used on 
nearly 90 percent of all 1979 cars. 
Among the full-size lines, only Chrysler 
New Yorker and Lincoin Continental 
will offer the round type—and they'll 
be hidden by headlight covers until 
switched on. This changeover has been 
swift: Dual rectangular headlights first 
appeared on GM models only four 
years ago; single rectangular types 
were used for the first time last year. 


Front-drive Seville: 


in 1880, Cadillac will make the first 
big change in Seville by introducing 
front-wheel drive. Seville will use the 
1979 Eldorado front-drive system (a 
lightweight version of the 1978 sys- 
tem), which will work with the current 
350-cu.-in. gasoline or diesel engines. 
Cadillac has wanted front drive for the 
Seville for two years, to allow more 
room inside and larger luggage area. 
When the change is made, Seville will 
become the four-door version of the 
Eldorado, though each is expected to 
keep its own name. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Mercury Mix. I recently purchased a 
1961 model 70 h.p. Mercury Outboard 
Motor. Since I use your products in all 
my other vehicles, I would like to start 
this old engine on Pennzoil as well. Can 
you recommend which of your oils 
would be suitable and the proper mix 
ratio to use? 

J.A.C., Redwood City, CA 


Prior to 1967, Mercury recommended a 
fuelloil mix of 25/1 in most of their en- 
gines. When the newer 50/1 type 2-cycle 
oils became available and engine de- 
signs changed, a 50/1 ratio was rec- 
ommended. For your 1961 70 h.p. en- 
gine, to be safe, we recommend Penn- 
zoil Premium Outboard Oil 50/1, but 
use it at a 25/1 mix ratio. 


Sedimental Oil. If I stored some used 
engine oil in a container for about a 
week, do you think the dirt would settle 
out enough so I could re-use it in my 
car? 

R.R., Boise, Idaho 


If used oil is put into any type of con- 
tainer and allowed to stand, solid mate- 
rial will settle out to quite a degree and 
the top layer of oil may look relatively 
clean. But this does not mean that it is 
satisfactory for use. The used oil could 
contain moisture and fuel dilution and 
is bound to have some acid build-up. In 
addition, the additive originally in the 
oil will be depleted. We would not rec- 
ommend it for re-use. 


Detergent or Non. My automobiles 
have always used Pennzoil 20W-40. 
l've received conflicting advice as to 
whether I should use the 20W-40 in my 


air-cooled tiller and lawn mower en- 
gines. Some mechanics say that since 
these engines do not have an oil filter, I 
should use a 30-weight non-detergent 
oil, so that impurities would«not con- 
tinually circulate in the crankcases. 
What do you advise? 

E.B., Ellensburg, Washington 


Whether an engine has an oil filter or 
not, a detergent oil should be used to 
keep sludge and varnish from forming. 
For your lawn mower and tiller en- 
gines, Pennzoil Multi-Vis 20W-40 can 
be used and will provide excellent. en- 
gine protection. A non-detergent oil 
would allow sludge and varnish to build 
up and fill in oil rings, and could 
greatly reduce engine life. 


Eye Strain. I’ve been having a problem 
with the electrical system of my 1971 
Dodge Polara. The lights on the inside 
dashboard set bright as the engine 
speeds up and dim when the car is at a 
stop light. I've had my battery and volt- 
age regulator checked, and they're both 
in fine working order. What could be 
causing this condition? 

R.C.W., Memphis, Tennessee 


First, check to be sure the proper ten- 
sion is maintained on the fan belt. Next 
check for worn belts and replace those 
that need it. They could very possibly be 
the source of your trouble. You. should 
also have. the battery terminals and 
connecting cables checked, as well as 
your wiring to determine if there is à 
short circuit somewhere. 


Them's the “Brakes”. I’ve been using 
Pennzoil Multi-Purpose Lubricant 
#705 for repacking front wheel bear- 
ings, and have been satisfied with the 
results. However for my new car with 
front disc brakes, a friend insisted | 
needed a heavy-duty grease because of 


the higher temperatures involved. What 
would you recommend? 


C.A.L., Torrance, California 


Pennzoil Multi-Purpose Lubricant 
#705 is an excellent wheel bearing lu- 
bricant, but for bearings in a disc brake 
system, we recommend Pennzoil WBL 
#909. This product has a higher melt- 
ing point and provides greater protec- 
tion which is important, since these 
bearings run hotter in most cases. 


Engine Efficiency. Why is it that all 
automobile engines are four-cycle 
when so many motorcycle engines and 
all outboard motorboat engines are 
two-cycle? It seems to me that some of 
the two-cycle motorcycle and outboard 
engines would be big enough and effi- 
cient enough for the compact cars. 
W.C.C., Ogden, Utah 


There are a few small import cars which 
are two-cycle and are efficient where 
total car weight is low. On a weight to 
horsepower basis however, the four- 
cycle engines are more efficient for 
gasoline engines. In addition, with to- 
dav's emission control standards, larger 
two-cycle gasoline engines which burn 
a considerable amount of motor oil 
would probablv not pass government 
regulations. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


Two new systems tell 
when you're too close 


By DAVID SCOTT 
STUTTGART, GERMANY 


The highway is awash with pelting 
rain, and hurrying rush-hour traffic 
is jammed up too close for comfort. 
“Keep an eye on that little line of 
lights" says engineer Dr. Ernst 
Dull, pointing to a small black box 
on the dashboard of the Volvo that 
I’m driving. It’s the display unit of 
a car radar developed in Germany 
by Robert Bosch, together with 
AEG-Telefunken. 

A tiny yellow blob shines near 
the center of a vertical row of 
a dozen light-emitting diodes 
(LED’s). “That comes on when 
there’s a vehicle ahead within ra- 
dar range,” explains Dull, who is 
Chief Engineer of Advanced Engi- 
neering at the Bosch research labs. 
A few green lights at the bottom of 
the line are also on. “They show 
you're a safe distance behind, and 
by how much.” 

Suddenly, the string of green 
lights stretches up past the yellow, 

Continued 


Microwave systems in the Bosch (below left) and Mercedes 
(below right) designs are similar. Less than one-centimeter 
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Safer driving 
with new 


Sela 


Comprehensive display on the Mer- 
cedes system shows distance and speed 


car radar 


Bosch controller mounts on the dash. Computer circuitry fits in the glove box. 
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between vehicles as well as the calcu- 
lated safe following distance. 


wavelength keeps antennas down to headlight size. Polystyrene 
covers protect the antennas. 


Get together with | 
meeting before you start your 
kitchen remodeling. 


ES "uS. 


Les. 
=, gf Jed 


Il help you put 
paper. And that's the first, very impor- 
| step in turning a wish into happy and 
iutiful reality. 

ears design expert will draw up the 
nplete plans for you, to indicate the 
nber of cabinets your kitchen will need 
| help you decide where they'll look 

tt and go best. 

re isn't any obligation on your part for 
; Sears Planning Service. And it can 

p save you from any bad starts. 
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our new kitchen down | 


We'll open doors to a big cabinet selection. 
Sears can show you a wide choice of 
kitchen cabinet styles. In light or dark 
finishes. And in a variety of units that add 
more convenience to your kitchen. 


We even have a special pantry cabinet 
with, rotary shelves, an oven cabinet for 
built-ins, and a cabinet that features a 
Lazy Susan. And, of course, we have 
quality made, beautifully-styled counter- 
tops, sinks, and decorative hardware. In 
fact, Sears has practically everytning you 
need to create a custom look to your 
kitchen, including superb-operating 


or acabinet 


Kenmore Dishwashers and Compactors 
that tuck under your counters and 

co-ordinate handsomely 
with your kitchen 
design. 


' We'll do the 
-— entire job — and do it right. 
We'll bring your kitchen plans to life by 
arranging for Sears Authorized Installers 
to do the work with professional care and 
expertness. And you know we'll stand 
behind our home improvement services. 
What's more, you can buy both materials 
and labor on Sears Modernizing Credit 
Plan. 
We could just be the best thing for your 
kitchen since running water. Come to 
Sears Kitchen Remodeling Department, 
and ask us for a free estimate or advice. 
The service described in this advertisement is 
readily available in the greater Atlanta area, 
Athens, Gainesville and Rome, Ga.; in the 
greater Milwaukee area including Racine, 
Kenosha, Burlington and West Bend, Wisc.; 
and in these California counties: San Diego, 
San Bernardino, Imperial and Riverside. 
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Car radar 
[Continued] 


and several reds above it are lit. 
Another light alongside is flashing, 
and a buzzer sounds. “You’re too 
close." Brake lights on the car in 
front of us glow through the wet- 
ness. I touch my brake pedal and 
the buzzer quits, the reds extin- 
guish one by one, and we're back in 
the safe green area. 

This new system could be a life- 
saver in everyday driving, particu- 
larly in fog and other low-visibility 
conditions. Safety experts know 
that 10 percent of all accidents 
occur in high-density, bumper-to- 
bumper traffic. 


REACTION TIME 


STEERING ANGLE 8 —————»| 
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SAFE-DISTANCE EQUATION 


Like all radar, the system detects 
the distance to a target, but there 
are some special twists for road 
applications. In addition to spacing 
behind the vehicle ahead, the 
speeds at which you're both travel- 
ing must be taken into account, 
since these determine braking dis- 
tance in a panic stop. 

A computer is constantly moni- 
toring your speedometer and the 
registered velocity of the other car, 
checking the two against a calcu- 
lated safe-interval value. 'This com- 
puted figure is then compared with 
actual spacing at that moment. 


TR ————»| 
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| CALCULATION 


When the distance is on the safe 
side, you get one or more reassur- 
ing green lights. But if the gap is 
closing, there's an early warning of 
lights, telling you to ease off the 
throttle and stay alert. 

Because weather and road condi- 
tions affect braking distance, they 
are fed into the safe-interval equa- 
tion. The dashboard box has a 
three-position “dry/wet/snow” se- 
lector switch that increases the 
critical figure as surface grip wors- 
ens. Driver reaction time is normal- 
ly in the time/distance calculation 

Continued 


COMPUTER 


| 
OF 


ds 


How the Bosch system works: Bosch uses pulse radar 
—an endless stream of 20-nanosecond (one-billionth of 
a second) impulses are beamed ahead from the trans- 
mitting antenna. These are reflected by any solid object 
in their path, and the faint echoes are picked up by a 
separate receiving antenna and amplified. Evaluation cir- 
cuits measure the two-way travel time of each pulse; 
that number establishes the distance to the object. Further 
electronic circuits figure in the vehicle speeds and other 
governing factors controlling the warning display and 
alarms. Measuring accuracy is within one-percent error at 
maximum range. 

The microwave frequency is an astronomical 35 giga- 
hertz. This was chosen for the car radar mainly because 
the corresponding wavelength is less than one centime- 
ter, so the antennas could be kept to headlight size. 

Each antenna has a “horn” formed by a loop of slender 
waveguide, with its open end aimed at the focal point of 
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a rectangular parabolic reflector. Protruding through the 
radiator grille, the two assemblies are boxed in by poly- 
styrene radomes for protection against weather and me- 
chanical damage. 

The transmitting antenna is fed with 350 milliwatts 
of radio-frequency power from a Gunn diode—a solid-state 
microwave oscillator. Its output is chopped into pulses 
at an interruption frequency of 250 kHz. Radio echoes 
reaching the identical receiving antenna are initially pro- 
cessed in the complex circuitry housed in a shallow box 
hidden behind the grille. The computer and comparator 
that derive the mathematical equation shown are in an- 
other small case. The dashboard display unit completes 
the car installation. 

Remote inputs, such as a potentiometer on the steer- 
ing system, brake-light switch, and ‘‘dry/wet/ice”’ se- 
lector, are used to change the calculation slightly, com- 
pensating for actual conditions. 
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January 27, 1978: Ford engineers 
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conclude a series of scientific ride comparison 


tests between a $22,000 Mercedes Benz 280SE, and a Ford Granada Ghia. 


1 Luxury Interior 


A FORD GRANADA GHIA. HOW DIDIT | 
COMPARE IN SMOOTHNESS AND QUIETNESS OF 
RIDE WITH A $22,000 MERCEDES BENZ? 


7) 
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Data Analyzer 3. Decibel Sound Meter 4. Granada Ghia 2-Door 


TEST A: SMOOTHNESS 

To test for "riding smoothness,’ Ford 
engineers drove a Mercedes and a Granada 
over various road surfaces and at different 
speeds. Using a sensitive electronic recorder, 
they measured vibration levels. 

TEST RESULTS: 

Analysis of the data showed that in 3 out of 4 
of the test conditions, “both cars rode with 
virtually the same level of smoothness." 
TEST B: QUIETNESS 

To evaluate for “riding quietness” both cars 
were again driven over a variety of road 
surfaces and at different speeds. A sound 
level meter recorded their interior sound 
levels on the dB (A) scale. 

TEST RESULTS: 

Analysis of the data showed that the 
Granada rode almost as quietly as the 
Mercedes. Average of all tests: Granada 
only one decibel higher. 

CONCLUSION: 

This Ford Granada Ghia rode with a level of 
smoothness and quietness close to a $22,000 
Mercedes. Ford Granada—classic styling 
and riding comfort at a Granada Ghia price. 


FORD | 
GRANADA 


FORD DIVISION 


Olympic Overcoat: | 
A special paint for repainting 
special homes. 
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You can't buy a better house paint than Olympic Overcoat for repainting 
your special home. That’s because Overcoat was developed specifically for 
already-painted surfaces. 

It covers and hides old paint with amazing ease — Overcoat seems to flow 


like cream. Yet it wears like iron — that beautiful 100% acrylic 
finish lasts for years. With Overcoat, you also get easy soap 
and water clean-up and a money-back quarantee. 

Available in 25 colors. Please follow easy label direc- 
tions. For more information, consult the Yellow Pages for 
your Olympic dealer or write: Olympic, Box 1497, Bellevue, 
WA 98009. 
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Car radar 


[Continued] 


Mercedes Doppler radar shortens beam 
on turns, and can distinguish between 
moving and stationary objects, 


as one second, but this is elimi- 
nated if the driver's foot is already 
on the brake pedal (sensed through 
the brake-light switch). 

A key factor in this collision- 
avoidance system is an ability to 
discriminate between obstacles ac- 
tually on the road and non-hazard- 
ous off-road objects like bridges, 
traffc signs, and fences. The radar 
antenna on the front of the car 
transmits a narrow, fixed beam that 
spans only 2.4 degrees horizontal 
and 3.6 degrees vertical. Its range 
is deliberately limited to 100 yards, 
ample for early warning even at 
high cruising speeds. 

This geometry gives a terminal 
beam width of about four yards, 
which spans just one lane on a 
straight road. With such tunnel 
vision, the radar “‘sees” only what's 
directly ahead. It's blind to high- 
way furniture, vehicles in adjacent 
lanes, and approaching traffic. On 
curves, where the 100-yard beam 
might sweep across roadside build- 
ings, signs, trees, and other traffic 
lanes, the radar's effective range 1s 
automatically shortened according 
to the car's steering angle. As you 
turn the wheel, a potentiometer 
(variable resistor) on the steering 
column senses this movement and 
progressively narrows the receiv- 
er’s “time window.” This is cali- 
brated so the dead-ahead beam 
appears to be chopped off at the 

Continued 
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The Ultimate 


Tax Shelter 


I experts are now referring to a 
small, privately owned corporation as 
"The Ultimate Tax Shelter." This is 
specially true since the passage of the 
[ax Reform Act of 1976. This law 
nakes most former tax shelters either 
»bsolete, or of little advantage. Invest- 
nents affected include real estate, oil 
nd gas drilling, cattle feeding, movies, 
tc. These former tax shelters have lost 
heir attractiveness. Aside from that, 
hese tax shelters required a large invest- 
ient. Only a small segment of the popu- 
ation could benefit from them. 

I've written a book showing how you 
an form your own corporation. I've 
aken all the mystery out of it. Thou- 
ands of people have already used the 
ystem for incorporation described in 
he book. I'll describe how you may 
btain it without risk and with a valuable 
ree bonus. 

A corporation can be formed by any- 
me at surprisingly low cost. And the 
overnment encourages people to incor- 
orate, which is a little known fact. The 
overnment has recognized the impor- 
ant role of small business in our coun- 
ry. Through favorable legislation incor- 
orating a small business, hobby, or 
ideline is perfectly legal and ethical. 
‘There are numerous tax laws favorable 
o corporate owners. Some of them are 
emarkable in this age of ever-increasing 
axation. Everyone of us needs all the 
ax shelter we can get! 

Here are just a few of the advantages 
f having my book on incorporating. 
‘ou can limit your personal liability. 
]] that is at stake is the money you 
ave invested. This amount can be zero 
9 a few hundred or even a few thousand 
ollars. Your home, furniture, car, 
avings, or other possessions are not at 
sk. You can raise capital and still keep 
ntrol of your business. You can put 
side up to 25% of your income tax free. 
you desire, you may wish to set up a 
on-profit corporation or operate a cor- 
oration anonymously. You will save 
'om $300 to $1,000 simply by using 
e handy tear-out forms included in the 
ok. All the things you need: certifi- 
te of incorporation, minutes, by-laws, 
c., including complete instructions. 
There are still other advantages. Your 
n corporation enables you to more 
sily maintain continuity and facilitate 
ansfer of ownership. Tax free fringe 
nefits can be arranged. You can set up 
ur health and life insurance and other 
ograms for you and your family 
herein they are tax deductible. Another 
fry important option available to you 
rough incorporation is a medical reim- 


bursement plan (MRP). Under an MRP, 
all medical, dental, pharmaccutical ex- 
penses for you and your family can be- 
come tax deductible to the corporation. 
An unincorporated person must exclude 
the first 3% of family’s medical expenses 
from a personal tax return. For an indi- 
vidual earning $20,000 the first $600 
are not deductible. ) 

Retirement plans, and pension and 
profit-sharing arrangements can be set 
up for you with far greater benefits than 
those available to self-employed indivi- 
duals. 

A word of caution. Incorporating 
may not be for you right now. However, 
my book will help you decide whether 
or not a corporation is for you now or in 
the future. I review all the advantages 
and disadvantages in depth. This choice 
is yours after learning all the options. If 
you do decide to incorporate, it can be 
done by mail quickly and within 48 
hours. You never have to leave the pri- 
vacy of your home. 

I'll also reveal to you some startling 
facts. Why lawyers often charge substan- 
tial fees for incorporating when often 
they prefer not to, and why two-thirds 
‘of the New York and American Stock 
Exchange companies incorporate in 
Delaware. 

You may wonder how others have 
successfully used the book. Not only 
a small unincorporated business, but 
enjoyable hobbies, part time businesses, 
and even existing jobs have been set up 
as full fledged corporations. You don't 
have to have a big business going to 
benefit. In fact, not many people realize 
some very important facts. There are 
30,000 new businesses formed in the 
U.S. each and every month. 9875 of 
them are small businesses; often just one 
individual working from home. 

To gain all the advantages of incorpo- 
rating, it doesn't matter where you live, 
your age, race, or sex. All that counts is 
your ideas. If you are looking for some 
new ideas, I believe my book will stimu- 
late you in that area. I do know many 
small businessmen, housewives, hobby- 
ists, engineers, and lawyers who have 
acted on the suggestions in my book. A 
woman who was my former secretary is 
incorporated. She is now grossing over 
$30,000 working from her home by 
providing a secretarial service to me and 
other local businesses. She works her 
own hours and has all the corporate ad- 
vantages. 

I briefly mentioned that you can start 
with no capital whatsoever. I know it 
can be done, since I have formed 18 
companies of my own, and I began each 


Copyright, Enterprise Publishing Co. 1978 


C1030 


by 
TED NICHOLAS 


one of them with nothing. Beginning at 
age 22, I incorporated my first company 
which was a candy manufacturing con- 
cern. Without credit or experience, | 
raised $96,000. From that starting point 
grew a chain of 30 stores. I'm proud of 
the fact that at age 29 I was selected by 
a group of businessmen as one of the 
outstanding businessmen in thc nation. 
As a result of this award, I received an 
invitation to personally meet with the 
President of the United States. 

| wrote my book, How To Form 
Your Own Corporation Without A Law- 
yer For Under $50, because I felt that 
many more pcople than otherwise would 
could become the President of their 
own corporations. As it has turned out, 
a very high proportion of all the corpo- 
rations formed in America each month, 
at the present time are using my book 
to incorporatc. 

Just picture yourself in the position 
of President of your own corporation. 
My book gives you all the information 
you need to make your decision. Let 
me help you make your business dreams 
come true. 

As a bonus for ordering my book 
now, I'll send you absolutely free a 
portfolio of valuable information. It’s 
called “The Incom Plan" and normally 
sells for $9.95. It describes a unique plan 
that shows you how to convert most 
any job into your own corporation. 
You'll increase your take-home pay by 
up to 25% without an increase in salary 
or even changing jobs in many cases. If 
you are an employer, learn how to 
operate your business with independent 
contractors rather than employees. This 
means that you'll have no payroll 
records or withholding taxes to worry 
about. And you'll be complying with all 
I.R.S. guidelines. ‘The Incom Plan” in- 
cludes forms, examples and sample letter 
agreements to make it possible. 

I personally guarantee your purchase 
in the fairest way I know. If you feel 
my book is not all that I’ve described, 
return it undamaged within a full year 
and I'll promptly refund your money 
with no questions asked. If you should 
decide to return it, you may keep the 
bonus Incom Portfolio for your trouble. 

To get your copy, write the words 
“Corporation Book and Bonus" on a 
plain sheet of paper, along with your 
name and address. Enclose a check for 
$14.95. There is no sales tax on your 
order and your purchase price is tax 
deductible. Mail your order to me, Ted 
Nicholas, c/o Enterprise Publishing Co., 
Dept. PO-88C , 501 Beneficial Building 
Wilmington, Delaware 19801. 
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lane edge. There’s no response to 
any object beyond that point. 

But there is still some risk of 
false signals, particularly from sta- 
tionary roadside objects on tight 
bends. That’s one reason why 
Bosch engineers ruled out automat- 
ic brake and throttle operation con- 
trolled by radar echoes. A slipup 
leading to an unexpected emer- 
gency stop could bring disaster. 
Even a stray dog or sudden flight 


of birds across your path could . 


trigger it. Other objections to direct 
radar control are the cost of sensi- 
tive servomechanisms and prob- 
lems in meeting safety and insur- 
ance requirements. | 

So far Bosch engineers have 
fitted several cars with the experi- 
mental radar and covered more 
than 60,000 test miles under all 
conditions. They're happy with the 
results, and development work is 
continuing, helped by funds from 
the German government's Ministry 
of Research and Technology. 


Mercedes' system 


Bosch is not alone in the anti- 
collision field. On the other side of 
Stuttgart, Mercedes-Benz has its 
own project in a linkup with Stan- 
dard  Electrik Lorenz, also fi- 
nancially backed by the federal 
government. Their system is con- 
tinuous-wave, frequency-modula- 
tion Doppler radar. With this ap- 
proach, distance and speed are 
measured by the time between the 
transmission of two frequencies and 
the frequency shift in the returning 
echo. 

Unlike the pulse system, the 
Doppler system indicates both dis- 
tance and relative speeds with one 
radio signal, without having to de- 
rive one quantity from the other. 
The equipment is less complex and 
therefore cheaper. Speed measure- 
ments—to within 0.6 mph—are 
more accurate than pulse systems, 
though distance accuracy is lower. 
Erwin Wuchner, the Mercedes re- 
search scientist heading the pro- 
ject, cites better rejection of un- 
wanted echoes as an important 
plus. 

“On curves we restrict the beam 
range according to steering angle, 
like Bosch. But we can also process 
our two frequency-shift signal com- 
ponents to distinguish between 
moving and fixed targets on the 
road edge where the beam might 
just reach in some cases,” he 
explained. “While reckoning the 
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distance to an object, we indepen- 
dently check the relative velocity. 
If this is the same as our own 
speed, and the radar fixes the 
object at road-shoulder range, that 
echo is probably a signpost or fence 
and is automatically ignored.” 

On straight roads, however, the 
radar responds to anything in the 
lane ahead, so a stopped or crashed 
car or fallen tree would raise the 
alarm the moment it came within 
range (because the closing speed 
would be so high). 

The radar-equipped Mercedes 
280 I drove around the factory test 
track has an elaborate display unit 
built into a neat cowling over the 
dash just below eye level. At the 
top, a horizontal line of LED's 
indicates the actual following dis- 
tance in 10-meter steps, with reds 
for the hazardous tailgating zone. 
Under that, a second line shows the 
calculated safe distance in meters 
for a given speed at any moment, 
so you can make a direct visual 
comparison between the two. Be- 
low this is a digital readout giving 
the speed differential in kilometers 
per hour, and alongside are two 
lights telling if the gap is closing or 
widening. There is also a “too close" 
danger buzzer and a road-condition 
selector. 

It was fascinating to watch the 
moving points of light as I tailed a 
target car around the track. At one 
point I held back to drop out of 
range of the car ahead, then 
zoomed into a steeply banked 
curve. Though the antenna now 
beamed directly onto the guard 
rail, the radar cleverly recognized 
the fixed barrier and ignored it. 
Swooping around onto a straight 
section I punched the accelerator 
and the Merc swiftly closed in on 
the target. Blinking lights danced 
across the lines for a red alert, and 
suddenly the buzzer squawked. I 
hurriedly braked for silence and 
safety. 

Wuchner told me, “For pro- 
duction we'd have a compact 
display unit with a simple ‘tells-all’ 
indicator. And we may even link it 
up with a standard cruise control 
for a degree of automatic safe- 
distance spacing," he added. 

The Bosch and Mercedes proto- 
type rigs convinced me that devel- 
opment of car radar should rate a 
high priority for road safety. Cost 
is now the major hurdle. Even at 
$500, it would be a top-bracket 
accessory with few takers. 
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NRI Can Train You at Home 

for a Good Paying Job in 

this Expanding Field 
The energy shortage has stimulated 

dozens of new technologies, created thousands 
of new job opportunities in energy-sensitive 
areas like air conditioning, heating, and refrig- 
eration. NRI training has kept up with the 
state of the art by adding timely lessons in 
solar technology and heat pumps to its home 
study course. Every year, the demand for 
qualified technicians increases and NRI can 
start you on your way to success in this 
booming industry. 

Training Includes 
Professional Tools, Even 
Your Own Vacuum Pump 

NRI's Master Course includes profes- 
sional tools for learning and earning...train- 
ing kits that teach you how to work on con- 
trols, work with tubing and make joints, trace 
and repair electrical problems, detect leaks and 
analyze systems. You even get the pro's key tool 
...4 top-quality Lammert vacuum pump for 
evacuating and purging cooling systems of 
contaminants 

Optional Resident Training 
at Famous York Institute 

NRI's program was developed with 
technical advice and consultation of the York 
Division of the Borg-Warner Corporation. 

In addition to special "bite-size" lessons for 
faster learning and understanding, graduates 
of our Master Course may take advanced 
training at the York Institute Resident School 
at no extra charge. You'll get practical exper- 
ience with expert instructors equal to months 
of on-the-job work. 


FREE CATALOG 
MAIL CARD 


Just check the postage-paid card. 
No salesman will call. 


making a 


you lo 


No matter how hard you try, 


oked at NRI 
for TV and audio technicians. 


If it feels like somebody else is 
lithe money, maybe it's time 
ome Training 


there are some jobs that just seem to | : i 


go nowhere. And others so monot- 
onous, they drive you up the wall. 
While all around, you see people 
enjoying what they do and making 
a good living at it. 


NRI Can Set You Free 

There's a way out of the rut. 
NRI home-training in TV and audio - 
servicing. At home, in your spare — 
time, you can learn to become a TV 
electronics technician. Qualified to 
hold down a good paying job as a 
serviceman or troubleshooter. Even 
start your own full- or part-time 
business. And you learn at your 
own pace without quitting your 
present job. 


Learn by Doing, 
Actual Bench Experience 
NRI is more than book learn- 
ing. Sure, we give you all the funda- 
mentals and theory. But it's reinforced 
with practical experience every step of 
the way. In our Master Course, you 
build actual electronic circuits and test 
them. You construct a 4-channel 


,a 25" diagonal solid state 


color TV, introduce and correct typical 
service problems. You even assemble 
test instruments that you use for learn- 
ing and earning. 

Your equipment includes a 
transistorized Volt-Ohm Meter, TV 
color pattern generator, advanced de- 
sign 5" triggered sweep oscilloscope 
and CMOS digital frequency count- 
er... the basic tools of the pro. In 
addition, you build the 4-channel 
audio center and 25” color TV while 
performing more than 35 in-set, 
power-on experiments that give you 
real bench experience while you learn. 

Ask the Professionals 


A documented national survey 
confirms for the second time that al- 


SY most half the professional TV service- 


men have had home-training. And 

among them, they recommend NRI as 
first or only choice by more than 3 to 1! 
That's because NRI training works, as 
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it has for 63 years and more than a 
million students. 


Send for Free Catalog... 

No Salesman Will Call 

Get all the facts on how NRI 
career training can mean new oppor- 
tunities for you. Send for our free 
catalog describing lessons and equip- 
ment, other courses in digital compu- 
ter electronics, CB radio servicing, 
communications, and more. No 
salesman will call. Mail the postage- 
paid card today and see if you can't 
make more of yourself in this wide- 
open field. If card has been removed, 

Continuing Education 


write to: 
| 3939 Wisconsin Avenue 


N R 
"Hi " Washington, D.C. 20016 


NRI Schools 
McGraw-Hill Center for 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised fo conserve or replace fossil fuels 


Bruce P Sloat: 
Electricity from 
water power 


ana tin.. tee S 


Stream, with 105-ft. head, is diverted into penstock and 
then to four-inch conduit to drive turbine in powerhouse. 


Powerhouse is enclosed in concrete structure. Ten-inch 

valve at end of penstock reduces flow to turbine, which drives 2 
20-kW generator at 1800 rpm. Cider mill is driven via flat Mo 
belt from surface of flywheel. Mill turns at speed of 1080 rpm. 
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By EDWARD MORAN 


Hoover Dam it isn't. But from a 


stream scarcely six feet across, 
Bruce Sloat's small-scale hydro- 
electric turbine produces 50,000 


kilowatts a year, more than enough 
for his home and farm. In addition, 
the mechanical force of the water 
drives a cider mill. 

The Ossberger cross-flow turbine 
was imported from West Germany 
and is the first of its kind in this 
country, says Sloat, who is a mas- 
ter electrician and construction 
consultant. Cross-flow turbines, 
ideal for low-head situations, make 
use of water that’s discharged from 
a confined space to strike a multi- 
bladed wheel that turns the rotor. 
Sloat diverts stream water into a 
10-inch-diameter pipe (penstock). 
By the time it hits the blades of the 
Ossberger buried 105 feet below in 
an eight-by-12-foot bunker, the 
flow has narrowed to four inches. 

To estimate the availability of 
water power on any site, it's first 
necessary to calculate head—the 
vertical distance from the water 
source to the turbine—and flow—the 
quantity of water available (see 
cover story, PS, May "77, for how 
to determine them). 

Under average stream  condi- 
tions, Sloat draws between two and 

Continued 


Governor once used in power station 
serves as regulator. It's driven via belt 
and pulley. Three-kW load changes are 
corrected in two seconds. 
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“I'm a neatnik} says schoolteacher Gary Stall of 
Zanesville, Ohio. "| want everything in its place. Right there 
when | need it. If it's insurance, | just call Mike. Whether it's 
car, life, home or health insurance: 

"He's made us feel like he's our own full-time 
agent; says Sharon Stall. "He makes it feel like it's 
never an imposition to call him. 

If you need help with any kind 
of family insurance, call your nearby 
State Farm agent. You'll be talking to 
four of the best agents around. 


STATE FARM 


INSURANCE 


Like a good neighbor, State Farm is there. 


STATE FARM INSURANCE COMPANIES Home Offices: Bloomington, Illinois 
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Electricity from water power 
[Continued] u 


14 kilowatts an hour. He estimates 
a potential maximum output of 75 
kWh “when the brook runs high." 


Electric-clock accuracy 


The completely automatic tur- 
bine supplies power at a steady 60 
cycles, driving a solid-state-regu- 
lated AC alternator. Regulation is 
accomplished by a recycled station 
governor and hydraulic force mul- 
tiplier. 

"It's possible to operate small 
AC and DC plants by proper tech- 
niques and have them operate with- 
in tolerable limits without a gover- 
nor," Sloat says. “However, I use a 
governor and get fully automatic 
regulation sufficiently accurate to 
operate electric clocks." 

Before installing the governor, 
Sloat swung about 10 percent of his 
load from water heaters to space 
heaters to avoid changing the load 
on the turbine. He found he could 
run two refrigeration units on line. 
with no upset, mainly due to the 
AC generators with their solid- 
state voltage regulators that oper- 
ate somewhat independently of fre- 
quency. 

“The unit is trouble-free,” reports 
Sloat, “and needs to be inspected 
only once or twice a week to check 
on oiling. At certain times of the 
year, such as late fall, leaves and 
trash have to be removed daily 
from the rack." 

On the few nights a year when 
ice might form on the screen pro- 
tecting the penstock intake, Sloat 
shuts his plant down and buys 
power from the local utility as ar 
overnight backup. At other times 
when the stream runs low, a pres 
sure-switch sensor shifts loads 
thereby eliminating the need for a 
battery or other storage, As soon ag 
water level drops, the sensor auto 
matically turns off Sloat’s water 
heater and space heaters (one at a 
time) until load equals availabl 
power. No hardship results, as this 
is a temporary measure. In case th 
power plant fails, load is automati 
cally shifted to the utility backup. 

The turbine costs $3000, and oth 
er equipment has raised the total 
cost of the project to $15,000, bu 
Sloat is already in the black due tc 
elimination of the $1600 annua 
fuel bills and also to income tay 
write-offs and financing over a 20 
year-mortgage period. 

To ask a specific question, send ¢ 
stamped return envelope to Bruce 
P. Sloat, Box 424, Lost Natior 
Road, Lancaster, N.H. 03584. E 


insists on an industry-high propor- 
tion of 95% aluminum oxide vs. 
91% for the leading U.S. plug. 


1 | Nickel-Plating 


Plugs can “seize” or stick fast 
1 some engines due to a chemical Try a set of Bosch plugs— 
aie between -— alloy cylin- E the quality plugs that burn clean 
er head and the metal plating on ae. ff | and run smooth to save gas. 


1e plug threads. E DR cA es OMM ONE HAE Sen iii MUI E 
Spark Plug Pioneers 


The harder the metal used to 
Bosch is one of the world's 


late the plug, the better it resists 
iis chemical change. Bosch uses 
ickel, which is much harder than oldest spark plug manufacturers. 
1e galvanized zinc on the leading Since 1902, we've developed over 
L.S. plug. 20,000 different plugs. The four re- 
Nickel plating virtually elimi- finements described here are just 
ates the possibility of seizing. This the latest in a long line of Bosch 
osch refinement is now being innovations. 
opied by other plug manufacturers. 
But no other plug gives you 
ickel plating plus these other 


ree Bosch refinements. 


Bosch spark plugs are available 
only in professional automotive 
outlets. 


2 |Gapped at Factory 

Only Bosch pre-gaps its full 
ne of plugs to the exact engine 
jecifications determined by the 
ar manufacturer. Bosch plugs 
ome ready for immediate 
istallation. 


5 | Angular Rib Design 

The ribs on any spark plug Wa 074 
isulatorserveto minimize current | Piin 
akage along the outside of the — 
lug. Bosch engineers designed 
bs with corners instead of the 
sual curves to reduce leakage 
ven further. 


4 |Crack Resistant 

lo withstand cracking from 
ompression and high tempera- 
Ires, insulator ceramics contain 
luminum oxide. For improved pro- 
'ction against fracturing. Bosch 
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systems 


let you talk to computers 


By JOHN FREE 


You'd think they were displaced 
telephone operators, carefully 
speaking words and numbers into 
their microphones. But in factories, 
stores, shipping centers, and else- 
where, new groups of people are 
literally talking to computers. 
What makes it possible are 
voice-recognition devices made 
with inexpensive microcircuits 
[PS, Jan.|. These circuits trans- 
form components of speech (pho- 
nemes) into digital signals. Com- 
puters programmed to understand 
these signals can then operate 
machines and perform other tasks. 
Talking information directly 
into computers has one key advan- 
tage: With no intermediate hand- 
written instructions, followed by 
key punching, there's less chance 
for human error. But voice-recogni- 
tion systems, made by "Threshold 


Voice-recognition X 


Technology Inc. (Delran, N.J.) 
and others, must be trained to 
recognize your voice. 

A Threshold voice-control sys- 
tem can have a vocabulary of 50 
words or more. As you speak each 
word into a mike five to 10 times, 
Threshold’s system learns exactly 
how you pronounce it. 

After you've trained a voice- 
recognition device to your speech 
pattern, what's next? An obvious 
application is personal identifica- 
tion. Areas could be kept secure 
without guards; personnel would 
gain access by announcing their 
names and a code phrase. A com- 
puter would identify them and 
unlock a door. 

More typical industrial applica- 
tions, though, are hands-free data 
collection or inspecting products 
while logging information directly 
into a computer. Wireless FM mi- 
crophones enable workers to speak 


Voice commands spoken into microphone on computerized 
wheelchair (left) control its movements, The motor-driven 
chair, developed by Threshold Technology and the New York 
University Medical Center, has a small panel to show op- 
erator that a command has been recognized. Above (top), an 
Owens-lllinois inspector uses another Threshold voice-recog- 
nition system to record picture-tube faceplate measurements 
directly into a computer. Above, a quadriplegic at a Veterans 
Administration center uses a system to operate a typewriter, 
automatic phone dialer, calculator, light, and radio. 


to a computer from a distance. 

Heuristics Inc. ( Los Altos, Calif.) 
and others are making less expen- 
sive speech-processing boards suit- 
able for home computers [ PS, Nov. 
"I1| as well as industrial uses. 


Electronic display shows an inspector 
at a Continental Can plant what she has 
said (for verification) as she talks data 
into a computer. The technique leaves 
her hands free for measurements. 


INSULSPRAY FOAM 
PUTS THE INSULATION POWER 
OF Il-FOOT-THICK BRICKS 
IN A 3-1/2 INCH SPACE 
BETWEEN YOUR HOUSE WALLS. 


WHY INSULATE YOUR WALLS? “If you want todo something good for your home 
House walls are a major ounce ofi host loss and and your wallet, install Insulspray insulation. 
gain in a typical home. Of all the products for in- It is a great value." ; 
sulating your house walls, there's not one with a C.C., Connecticut 
higher Resistance Value (R-Value) than Insulspray QUALITY IS BORDEN'S POLIC Y. 

foam insulation from Borden. Insulspray foam provides you the assurance of 


INSULSPRAY FOAMISEASILYINSTALLED. dealing with one of America s oldest and most 


It flows up and down inside the cavity between the trusted names. lt is Borden's policy to please you 


these important ways: 
house walls to form a rigid “insulation sandwich.” BORDEN’S ‘NO SHORTAGE’ 
In winter, Insulspray foam holds your expensive ^ ASSURANCE. Don’t waitto insulate. There's a 


heat inside. In sum mer, it keeps heat outside. 
The house is quieter and more comfortable 


year-round. Insulspray foam is produced under exacting 

HOMEOWNE RS S EXPERI EN CE IOS. specifications with numerous quality checks. 

SAVINGS AND C¢ DMFORI y | &- BORDEN-CERTIFIED CONTRACTORS. 
~ To qualify for certification, contractors must 


In a 1977 survey of 1,296 AK who EUH 
had Insulspray foam installed, 9595 reported | completea thorough training program. Ask tosee 
your contractor's credential card from Borden. 


their homes are more comfort- Ss ba Meh 
able, and 75% said theirhomes APMM M = A BORDEN 10-YEAR LIMITED 
are quieter. 74% have recom- Ean SG > WARRANTY protects your 
mended Insulspray foam to NS Az investment because it covers both 
friends or neighbors. What RS Ei cM product and installation. 

about savings? Read these Zesx- BORDEN’S PATENTED 
actual comments! ~as DIFFERENCE. Notall 
insulation foams are alike. 

* Insulspray foam is patented 

3$ and has been used to insulate 
homes throughout the U. S. 
and Canada for years. 

For insulation protection 
equal to a giant brick, and 
the consumer protection 

of the trusted Borden 
name, have your walls 


plentiful supply of Insulspray foam. 
BORDEN’S QUALITY STANDARDS. 


“[ thinkitis a real fuel saving 
product. Money well | 
spent." ES 
W.H., Illinois Bese 


“It saves us money. Our — 

house is not drafty or : 
noisy.” P 
Mr. & Mrs. L.L., Ohio £5 


"My home is warmer . 


and quieter since insulated now with 
insulation — heat | Insulspray foam. 
bill took a definite 

drop." 


B.K., Washington . 


llinsulspray 


| Borden Chemical/Borden, Inc. 
180 East Broad Street, 
Columbus, Ohio 43215 


Insulspray foam 
[BORDEN] is produced by 
w Borden Chemical, 


Division of Borden, Inc. Insulspray is a 
registered trademark of Borden, Inc. 
€ Copyright 1978-Borden, Inc. 


* The R-Value of Insulspray foamis 39 © 
times greater than that of brick. 
Brick is a good building material but — 
a poor insulator. R-Value of brickis — 
0.11, while the R-Value ofInsulspray 
is 4. 3 perinch. dae 
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MANILA, THE PHILIPPINES 
The thermometer was registering 37.5 
degrees C—on the searing edge of 100 
degrees F—as we drove from my hotel 
in Manila's old downtown to the Phil- 
ippine government's solar laboratory at 
Fort Bonifacio. The Fort had once been 
a U.S. Army reservation, under the 
name of Fort William McKinley. Now 
the Americans here are all dead, for 
within its boundaries is located a U.S. 
cemetery, the largest on foreign soil. 
Some 40,000 men who gave their lives 
in the Pacific Theater during World 
War ll are buried here. 

But that's a reminder of a past that 
is in process of being forgotten. The 
future in the Philippines plainly be- 
longs to the small white building, also 
on the grounds of the Fort, that houses 
the solar laboratory of Dr. Ernesto N. 
Terrado, manager of the Non-Conven- 
tional Resources Development Program. 

The country's five-year development 
plan places much emphasis on noncon- 
ventional energy resources. There is, 
says the plan, a "wide and unexplored 
venue for inventive, innovative, 
and entrepreneurial talents." Perhaps, | 
thought, we Americans can benefit 
from their research—simpler and di- 
rected toward rural uses. 

If the world's machinery were turned 
by solar energy instead of petroleum, 
the Philippines would be in pretty good 
shape. On average, the sun shines 
brightly on the country about 2000 
hours a year. lt would be helpful, too, 
if there were better ways of using wind 
power; in some places the winds aver- 
age more than 15 kilometers per hour. 

And there is steam power. The Phil- 
ippines is a volcanic country, and the 
same fierce underground furnace that 
can melt rock and spill it down the 
mountainsides also generates consid- 
erable geothermal steam that can be 
used for power generation. Along with 
that there are hot springs that can be 
used for crop drying, refrigeration, and 
small-scale power generation. And 
there is gas—marsh gas and small 
natural-gas fields. 


The biomass potential 


In Dr. Terrado's small conference 
room, we watched and listened to a 
tape/slide presentation that reviewed 


these matters, and then went on to 
consider what appears to be the coun- 
try's largest potential energy source: 
biomass. The term encompasses the 
agricultural and forestry wastes, trees, 
manures, and other organic materials 
that can produce usable energy, either 
by direct burning or by conversion to 
fuels. 

A government report estimates that 
in 1976 some eight percent of the Phil- 
ippines' total commercial energy came 
from the direct burning of bagasse 
(crushed sugar cane after the juice 
has been extracted), coconut shells 
and husks, and sawmill wastes. And 
this "represents only about 12 percent 
of the total agro-forestry wastes being 
produced in the country.” Add to that, 
says the report, the possibility of 
converting the estimated 13 million 
metric tons of animal manure produced 
each year to biogas—methane. Add to 
that also the immense potential bio- 
mass resource of the tropical forests. 

One plant, the giant "ipil-ipil" (leu- 
cena leucocephala), has an average 
annual yield of 27 dry tons per hectare 
(about 11 tons per acre). Why not plant 
ipil-ipil? 

Sugar, too, is an important crop in 
the Philippines. Fermentation of the 
cane juice would yield ethyl alcohol. 
By mixing 15 percent ethyl alcohol 
with gasoline, millions of dollars in 
foreign exchange that now go for im- 
ported oil could be saved. 

Up on the roof of his laboratory, Dr. 
Terrado and | contemplated his array 
of flat-plate solar collectors. These 
heat the water that runs the lab's air- 
conditioning system. (A gas-fired boil- 
er provides gray-day backup.) The 
collectors bore a manufacturer's name: 
Yazaki Corp., Japan. | hadn't known 
that the Japanese were exporting solar 
collectors, but then, why not? 

From the edge of the roof, we looked 
down on Dr. Terrado's small domain. 
At one end of a pool, a windmill turned 
lazily. “It keeps the water from stag- 
nating,” said Dr. Terrado. 

There is no escaping the energy 
problem in the Philippines, anywhere, 
at any level. Twice, in my interviews 
with cabinet secretaries of the Philip- 
pine government, in offices of splendor 
appropriate to their rank, there was no 
air conditioning. The new commercial 


area of Manila, the Makati district, 
contains what must surely be some of 
the handsomest modern office build- 
ings in the world. And yet even the 
most magnificent offices seem to be 
equipped with electric fans, in case the 
air conditioning fails. 

"It is why we must solve our energy 
problem," said my guide, pretty Meloi 
Lazaro, of the Department of Public 
Information. 

| had actually gone to the Philip- 
pines for a purpose other than to 
explore its energy problems. | was 
there to attend the opening of the 
ASEAN Trade Fair. ASEAN stands for 
Association of Southeast Asian  Na- 
tions. It is a new organization com- 
posed of the Philippines, Indone- 
sia, Malaysia, Thailand, and Singapore. 
The fair's first purpose was to expose 
the products of each of the sponsoring 
nations to the others, so that a comple- 
mentary exchange might grow up. And, 
of course, buyers and observers from 
other nations were there. 


The ubiquitous Jeepney 


My favorite Philippine artifact, how- 
ever, was not in the exhibition center 
but out on the street. It was the Jeep- 
ney, descendant of the World War Il 
jeep. Thousands of jeeps were left 
behind by the U.S. armed forces after 
the war, and these vehicles—econom- 
ical, rugged, easy to repair—set a kind 
of design standard for the country. As 
the originals wore out, factories sprang 
up to manufacture, first, parts, then 
almost entire vehicles. But the succes- 
sors served a different purpose. 
Stretched out to seat a dozen or more 
persons, they became the minibuses of 
the modern Philippines. And something 
else was added: gaudy paint designs, 
in every imaginable color and with 
every imaginable motif. They throng all 
of Manila’s thoroughfares, making 
great swirls of color as their drivers 
cut in and out in pursuit of passengers. 
That's energy! If we could only use it 
to propel the vehicles! 
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The inside story of Those STUNNING 


ars pictures 


. " : 
E: ) = ; = 
= 4, : - 
Th = 
Lj 


This fall NASA will publish a fascinating account 
of the Viking mission to Mars. The Martian Land- 
scape, by the Viking Lander Imaging Team, tells 
the story behind the remarkable photos taken on 
the Martian surface. In the introductory text, portions 
of which appear below, Thomas A. Mutch, Professor 
of Geology at Brown University and head of the 
Lander Imaging Team, reviews the group's trials and 
successes during the eight years they developed the 


cameras that captured the [ace of Mars. The bulk 
Of the book consists of lively commentaries—written 
primarily by Dr. Mutch and Kenneth L. Jones—on 
226 dazzling pictures of Mars. To give you a tempting 
though tiny sampler of the book's riches, we've se- 
lected a few of these photos and condensed material 
from both text and captions. The book will be available 
from the Supt. of Documents, Govt. Printing Office, 
Washington, D.C. 20402, stock No. 033-000-00716-7. 


It is the morning of July 20, 1976. 
After years of endless work and 
unrelenting deadlines, last night 
was a strangely peaceful interlude. 

For a month now the Viking 
spacecraft has been circling Mars, 
360 million kilometers from Earth. 
Yesterday the onboard computers 
were loaded with instructions for 
separation and landing. Now they 
are carrying out those instructions. 

1:15 A.M. The Lander separates 
from the Orbiter and begins its 
descent to the Martian surface. 
Approximately at the same time I 
drive through the cool California 
night to the Jet Propulsion Labora- 
tory. The windows of the tall build- 
ings sparkle with lights. The park- 
ing lots are full. I walk quickly to 
the “Blue Room,” where the first 
pictures will be received and trans- 
mitted to the news media. 
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5:00 A.M. Final descent begins. 
Conversation stops—an overwhelm- 
ing silence. We listen to the mis- 
sion controllers as they call out 
each event. After years of waiting, 
hoping, guessing, the end rushes 
towards us—too fast to reflect on, too 
fast to understand. 

5:05 A.M. “400,000 feet." 

5:09 A.M. “74,000 feet." 

5:11:43 A.M. “2600 feet." 

0:12:07 A.M. “Touchdown. We 
have touchdown." 

It worked! Amazingly, it worked. 
Everywhere people are cheering, 
shaking hands, embracing. I decide 
not to join the celebration. It is 
too soon. Forty minutes more re- 
main before the first picture from 
the surface of a far-off planet will 
assemble on the television screen. 

5:04 A.M. I study the blankness 
of the television screen, waiting for 


the narrow strip of light that will 
signal the first few lines of the first 
picture. And it appears. A sliver of 
electronic magic. Areas of bright- 
ness and darkness. The picture 
begins to fill the screen. Rocks and 
sand are visible and—finally, at the 
far right—one of the spacecraft 
footpads, a symbolic artifact that 
stamps our accomplishment with 
the sign of reality. 

lime and time again I repeat, 
“It’s incredible.” And it truly is. 
Nothing before or after can com- 
pare. It is transparent, brilliant, 
boundless. An explorer would un- 
derstand. We have stood on the 
surface of Mars. 


The beginnings 
If you want to appreciate these 


pictures fully, you have to travel 
with us as the Viking Project is 


As the sun sets over Mars, Viking 
Lander 1 stands silhouetted in the 
foreground. "Admittedly, this version 
is more an art object than a scientific 
product. The colors have been enhanced 
to bring out the detail in the foreground. 
However, the visual impact of this com- 
puter-painted scene is universal: The 
Martian twilight envelops the viewer." 


transformed slowly and painfully 
from an idea to a spacecraft pro- 
pelled on its long journey to Mars. 

The Viking mission was first 
defined by NASA in 1968. It 
included two Orbiter-Lander pairs 
to be placed into orbit about Mars. 
Following successful orbit insertion, 
the Landers would be released and 
directed toward the surface. 
Slowed first by aerodynamic drag, 
then by a parachute, and finally by 
retro-rockets, they were designed 
for a “soft” landing. At 2.5 m/sec, 
the jolt would be something like 
that encountered when jumping off 
a foot-high stool on Earth, 


Inevitably there is something 
haphazard about the initial stages 
of planning a complicated space 
probe. It is easy to talk in general 
terms about the scientific questions 
to be asked, even to list the general 
types of instruments—cameras, for 


example—to be employed. But a 
spacecraft is not made up of gener- 
alities. It is composed of millions of 
parts, each manufactured with spe- 
cific characteristics to carry out a 
specific function. 

How is the gap bridged between 
generality and specificity? In this 
instance, it was accomplished by 
writing a document that describes 
—jin engineering terms—exactly 
what the scientist-customers wish. 

Note that the camera is described 
in “engineering” rather than “scien- 
tific” terms. There is an underlying 
tension separating the two. Take 
one of the more obvious camera 
characteristics, spatial resolution. 
The scientific goal is to take pic- 
tures of the sharpest clarity, show- 
ing the smallest detail. But you 
can't very well ask the manufactur- 
er to give you a “best” picture. 
Instead we elected to specify that 
the resolution should be 0.04*, This 
is sometimes termed the camera’s 
instantaneous field of view. The 
concept is best illustrated by look- 

Continued 


In front of the Lander's dust-covered 
footpad, “a beer-can-shaped object is 
lying on the surface. This is a shroud 
that protected the surface-sampler head 
and was ejected after landing, bounced, 
and rolled to its present position.” 


ing at a Viking picture. With high Looking back across 
magnification the image is seen to Lander 2 (above), the 
comprise a regular checkerboard  color-chip charts used to 
of spots, each with a particular check the accuracy of 
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checkerboard approximates a circle 
with a radius of 0.04? as viewed 
from the camera position. A large 
panorama, 60° by 360°, comprises 
the impressively large array of 
1314 million checkerboard squares, 
or pixels (picture elements). 


foreground imparts an 
immediacy, a reality. We 
recognize the familiar 
components assembled 
on Earth and now situ- 
ated on Mars. From this 
point of recognition, it 
takes only a small jump 
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of imagination to place 

^ x | " ourselves on Mars.” 
The Martin Marietta Company 

had been selected to assemble the 

entire Lander. The cameras would 


be built by our choice, the ITEK 


Stripes of color (right) record a solar eclipse on Mars. As the 
tiny moon Phobos passes between Mars and the sun, it does not 
block out all light (as Earth's moon could), Instead, it causes a 
general dimming of the sky. In this repeated line-scan, or time 
exposure, of the eclipse, the lowered light level was recorded by 
Viking's camera as a shadowy, vertical slice through the sky. The 
brown stripes below are the Martian horizon; the blue and white 
stripes are the color test chart on the Lander. Phobos’ shadow 
took about 20 seconds to pass over the spacecraft. "Acquisition of 
this picture requires extremely accurate calculations regarding the 
orbit of Phobos about Mars. Not only was the passage of the small 
shadow across the Lander correctly calculated, the time of the event 
also was predicted within a few seconds.” 
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Corporation of Lexington, Mass. 

The ITEK-built instrument dif- 
fers from a conventional camera in 
that at no time is a complete image 
recorded in the focal plane. Instead 
of film, there is a tiny photosensor 
fitted with a mask permitting it to 
view a solid angle of 0.04°. 

Light from the scene is reflected 
from a mirror, nodding back and 
forth around a horizontal axis. 
Each time the mirror nods, light 
from successive points along a sin- 
gle apparent vertical line in the 
object scene is recorded by the 
photosensor. When this cycle 1s 
completed, the entire upper assem- 
bly of the camera moves a small 
amount around an azimuth rota- 
tion axis so that an adjacent verti- 
cal line is scanned. As more and 
more vertical lines are recorded the 
picture builds in the azimuthal or 
"horizontal" dimension, moving 
from left to right, providing a 
continuous panorama up to 342.5°. 

In a superficial sense the opera- 
tion of the camera is remarkably 
simple. As it goes about its busi- 
ness you can watch the slotted 
window in front of the mirror slow- 
ly move in a clockwise arc. You can 
detect a regular sparkle of light as 

Continued 


The first picture taken by the Viking 2 
Lander was preprogrammed before the 
Orbiter left Earth. It is a high-resolution 
close-up of the immediate area. In this 


The slight depression that slashes 
diagonally across this Martian scene 
makes the photo '"one of the more in- 
structive pictures taken at the Viking 2 
site." The ditch is actually about 31 feet 
long, six inches deep, and is partially 
filled with fine sediment. "The trench is 
part of a more extensive polygonal net- 
work. It is possible that this polygonal 
soil structure is the result of cyclic freez- 


amazingly clear picture, even the rivets 
and the Martian dust on the Lander foot- 
pad (right foreground) show up clearly. 
"The sponge-like rock on the right pro- 


ing and thawing of groundwater. Anal- 
ogous structures form in periglacial re- 
gions on Earth. If the trenches do reflect 
the subsurface formation of ice wedaes 
in the same way as on Earth, then their 
formation must have occurred at some 
former time when liquid water was 
stable. With the present atmosphere, 
any liquid water would either freeze or 
boil away.” 


vides a dramatic example of vesicular 
texture, The subspherical cavities prob- 
ably formed around small air bubbles 
in cooling volcanic lava.” 


A rock-strewn, Martian panorama is 
intersected by the Lander's meteorology 


the mirror looks back at you. You 
can listen to the whir of the mirror, 
and a solid thunk as the upper 
housing turns five times a second. 

In fact, the camera is a complex 
device, involving extraordinary ac- 
curacy, reliability, and miniaturiza- 
tion. It employs an array of 12 
photosensors (photodiodes), any 
one of which can be used to acquire 
a picture. Some of the diodes are 
mounted at different focal posi- 
tions to achieve optimum focus at 
various distances. Others are 
equipped with filters. Measure- 
ment of “blue,” “green,” and “red” 
light permits construction of color 
images. Each line is scanned suc- 
cessively with each of three pho- 
todiodes to record the contributions 
of blue, green, and red light. 


2 T. 


Whenever a decision of some 
importance was imminent—almost 
a daily event—a meeting was con- 
vened. During the eight years be- 
fore launch I must have attended 
more than 400 meetings. Initially, 
the opportunity to fly to some 
distant city was an exotic diver- 
sion. But not for long. I recall shuf- 
fling out of an airplane late at 
night and failing to recognize 
either where I was or to what end I 
was traveling. For several moments 
I had the Kafkaesque feeling that I 
was separated from the real world. 


Design changes 


Even though the fundamental 
characteristics of the camera were 
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are familiar-looking mounds. “One is 


specified in the initial contractual 
agreement, we were continually 
contemplating changes. 

Some design changes arose from 
our concern about hazardous condi- 
tions on Mars. Before Apollo there 
had been concern that the astro- 
nauts would be trapped in quick- 
sands of dust. The same worries 
were resurrected for Viking. More 
persuasive were calculations made 
by Carl Sagan regarding the ero- 
sive power of wind-driven sand. 
His arguments were based on tele- 
scopic observations of dust storms 
on Mars. Given the very low atmo- 
spheric density, less than a hun- 
dredth that of Earth, the wind 
velocities were clearly very high, 
on the order of 50 to 100 m/sec. A 
two-fold danger existed: First, that 
the spacecraft might be buried 
under a blanket of sand; second, 
that it might be sandblasted into 
oblivion. The horror stories were 
spiced by knowledge that two So- 
viet unmanned spacecraft had mys- 
teriously stopped operating just as 
they touched down on Mars. 

Our first concern was to protect 
the glass window through which 
the light passed on its way to the 
nodding mirror. The window was 
slightly recessed, but otherwise 
susceptible to both coating and 
pitting by dust. 

Like many apparently straight- 
forward problems, this one proved 
intractable—but not for lack of en- 
tertaining suggestions. A variety of 
mechanical brushes and wipers 
were proposed but rejected because 


Le 


boom. On the horizon to the boom’s left 


these features sand 
constituent particles 


to call 
dunes, but the 


tempted 


of their mechanical complexity. 
Not fully believing in any one 
approach, we decided that safety 
lay in numbers. First, the window 
was coated with special material 
that resisted dust deposition and 
erosion. In addition, a second 
transparent window was installed 
in front of the primary window. On 
command, the second window 
could be swung out of the way. 
When not in use, the camera 
slewed to a position where the 
recessed window was protected be- 
hind a fixed post. During a final 
attack of anxiety, when the cameras 
were almost completely built, we 
strapped on a device which would 
blow a jet of compressed air (ac- 
tually carbon dioxide) against the 
window, thereby sweeping away 
any thin veneer of dust. 


Manufacturing problems 


From the very first day of 
camera construction it seemed that 
nothing was built without some 
defect. Batches of specially con- 
structed electronic parts arrived 
from a supplier, and a check 
revealed that only four or five out 
of a hundred parts met the rigorous 
Viking requirements. Another 
batch arrived with simliar results. 
Special supervisors flew out to Cal- 
ifornia to monitor each step in the 
construction of the parts. The yield 
increased, but rejected parts still 
outnumbered those that passed all 
tests. 

The motor that drove the mirror 
was touted to be the ultimate in 
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are probably finer-grained silt and clay. 
It does not appear that these are actively 


dependability. After long-term op- 
eration, its innards were examined. 
The commutator brushes had es- 
sentially disappeared, ground down 
to nubbins. A frantic search for 
new brush materials was initiated. 
Finally an exotic mixture of high- 
silver-content carbon and molybde- 
num disulfide was discovered. A 
long-term test showed negligible 
wear. Joe Fiorilla, the ITEK chief 
engineer, was not satisfied. Contin- 
ue the testing. Can we stop now? 
Longer. So the motor ran on and 
on, far beyond the qualification 
requirements, a penance for all its 
former sins. 

Gradually, imperceptibly, the 
situation improved. There were 
even a few moments of humor. A 
technician, carefully applying sol- 
der to an electrical junction, looked 
up to see a group of 18 visiting 
engineers and administrators 
standing around his workbench: 
The technician, unimpressed, re- 
marked to the ITEK guide that it 
reminded him of the typical Viking 
philosophy—one person does the 
work and 18 others kibitz. 


Testing the camera 


We loaded all the camera equip- 
ment and support gear in a rental 
truck—unaccountably, Martin Mar- 
ietta seemed to have no vehicles 
avallable other than rockets—and 
started off for Great Sand Dunes 
National Monument for tests. 

The next morning, anxious to get 
as much work done as possible, we 
were up before sunrise. However, 


E a ra 


= 


growing dunes of the type one associ- 
ates with deserts. Instead, they appear 


several anxious hours passed before 
the atmospheric humidity de- 
creased to a level where the camera 
could operate without danger. (Re- 
member that these cameras were 
designed to operate on Mars where 
the atmosphere is thin and the 
water vapor content very low.) 
Once in operation the camera and 
recording equipment worked fault- 
lessly. 

For a last picture, I suggested a 
group portrait. Everyone lined up 
and the camera began its slow 
clockwise sweep. Looking into the 
central slit of the camera, we could 
estimate when the scanning mirror 
had passed on to our left. Quickly 
running around behind the camera 
we could take our place for a 
second portrait. I managed to be 
photographed seven times. 


After the launch 


Following two successful launch- 
es, the first on August 20, 1975, and 
the second on September 9, 1975, 
we looked forward to a vacation. 
What more could we do than sit 
and wait during the 10-month jour- 
ney to Mars? We soon found out. 

The Viking plan called for a 
mission operations team of more 
than 800 persons to be at the Jet 
Propulsion Laboratory in Pasadena, 
Calif. It was obvious that there were 
problems, technical and social, in 
assuring that this large group 
worked together effectively. If ev- 
eryone dropped in at JPL just a few 
days before the landing, chaos 
would result. 
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to be stabilized erosional remnants of 
a more extensive sediment cover.” 


The proposed solution: All of us 
were encouraged to be in residence 
at JPL, starting in January 1976, 
for a series of tests designed to 
simulate the actual mission opera- 
tions. To provide a sense of reality, 
a group of “instructors,” working 
in secrecy, designed a series of 
mission events that were pro- 
grammed into the computers. Ac- 
cordingly, the computer outputs 
simulated transmissions from a 
spacecraft on Mars. 

Our instructors would simulate 
some disaster, leaving it to us to 
identify and respond to the prob- 
lem. If our diagnosis was faulty, 
our corrective surgery clumsy, we 
were required to repeat the test. It 
was like a recurring bad dream 
come to life. 

One anomaly test was particular- 
ly disconcerting. The cameras were 
scheduled to be turned on to con- 
firm that they were still working 
after their long trip to Mars. First, 
a small light was turned on inside 
the camera. Although no image 
could be acquired in this way, the 
electrical signal recorded by each 
diode indicated that it was opera- 
tional. In the second test, a small 
light bulb outside the recessed 
camera window was turned on. In 
this so-called scan-verification test 
a conventional, if somewhat drab, 
image of the circular light was 
obtained. A single diode was as- 
signed to the scan-verification se- 
quence; other diodes could not be 
substituted. 

[Continued on page 146] 
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Tough new competitors for 
Camaro and Firebird have 
improved speed and handling 


By JIM DUNNE 


Scrap the old, and bring in some- 
thing really new that will compete 
with the hot-selling sporty cars. 
That seems to be what Ford man- 
agement told its designers this 
year. The result: a completely new 
body and chassis for the Ford 
Mustang and Mercury Capri that 
will seriously challenge the top- 
selling GM sporty cars for the first 
time in almost five years. 

The Mustang and Capri are vir- 
tually identical except for grille and 
taillight styling. What is ncw for 
one applies to the other. For the first 
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79 Mustang/Capri 


all-new muscle sportsters 


Mustangs for '79 will come with a choice of engines: a turbocharged-four model 
(below), and six- and eight-cylinder models. Longer and lighter, the new car 
showed sensational acceleration and handling in preliminary PS tests. Urethane- 
covered bumpers (left) reduce weight and resist corrosion. 


time, the Capri and Mustang will 
share all major components. | 

I took a brief shakedown drive 
in a pre-production Mustang on 
Ford's proving grounds in Dear- 
born, Mich., and was most im- 
pressed with the changes. The car 
had a manual four-speed transmis- 
sion, 302-cu.in. V8 engine, and 
Michelin tires. 


Under the skin 


If the production models perform 
anywhere like the prototypes, Ford 
may have the best-handling Mus- 
tang ever. Steering by engine pow- 
er alone is a cinch. Full power on, 
and the rear-end traction breaks 
away gradually, predictably; feath- 
er the throttle, and the car drifts 
confidently through corners at 
speeds that would make older Mus- 
tangs scrub and porpoise. 


Response to the steering wheel is 
cleaner, more precise. Overall, the 
car is more nimble and shows an 
improvement in ride, too—thanks 
to the Fairmont-proven suspension. 
It’s true what Ford  claims- | 
changes in the 1979 Mustang/ Ca- 
pri are more than skin deep. 

Until now, Capri has been im- 
ported from Europe, using Euro- 
pean Ford styling and drive-train 
components. For 1979, Mercury 
will be able to offer a U.S. designed 
and built sporty car that is sold in 
exactly the same market as the 
Mustang. 

Despite many changes, the drive- 
train lineup is familiar. Base en- 
gine is the 140-cu.-in. four that 
Ford developed for the Pinto. It 
will get an estimated 23 mpg in 
ccmbined  city/highway driving. 
The optional 171-cu.-in. V6 and 


302-cu.-in. V8 have identical fuel 
economy ratings—about 19 mpg av- 
erage for city/highway driving. 
Ford expects that the turbocharged 
four-cylinder engine, which will be 
introduced after the first of the 
year, will also average 23 mpg. 

A three-speed automatic and two 
four-speed manual transmissions 
are offered. One four-speed has an 
overdrive fourth gear ratio, while 
the other is the standard 1:1 ratio. 

The V8 Mustang, at 2962 
pounds, is about 200 pounds lighter 
than a comparable 1978 model. 
Weight savings show up in the 
floor pan (a smaller version of the 
Fairmont), bumpers, engine acces- 
sories, and wheels. Chassis design- 
ers cut five inches out of the Fair- 
mont floor and used two-size-thin- 
ner sheet metal—from 0.046 to 
0.036 inches in thickness—to ac- 
count for a major part of the 
weight reduction. Mustang/Capri 
uses a number of major Fairmont 
parts, including the all-coil-spring 
suspension, with the result that the 
cars now have many of the superior 
handling traits of Fairmont. 

Weight-reducing programs in the 


First U.S.-made 
Capri comes in 
either two-door 


fastback (above), 
or notchback mod- 
els. Front seat- 
ing is improved, 
with higher seats 
so the transmis- 
sion tunnel  in- 
trudes less on foot 
room. Unusual 
three-spoke wheel 
accommodates 
only the new 


! 1978 1979 
SPECIFICATIONS Capri 
Engines (cu. in/liters) ....140/2.3 4-cyl. 

170.8/2.6 V6 

Curb weight (Ibs) .........:..... 2590 2962* 
Fue! tank (gal) ............esss 12.7 12.5 
Front springs Si clint eng as al grate a Bian aya coil coil 
Hear springs 2cceseccectinewewet ees leaf coil 
Overall "length (in.) . HE. 179.1 
Wheelbase (in.) ................. 100.9 100.4 
Height (in) chee n oru MIU 51.5 
Track F/R n) ss 53.3/54.5 
Width (in.) M .66.9 
Modal ...........ss .3-door hatchback 
Head room F/R iT Po MN ME 37.4/36.2 
Leg room F/R (in.) ........... 41.3/31.1 
Shoulder room F/R (in.) ....... 50.9/50.6 
Hip room F/R (in.) .......... .52.5/52.3 


*with V8 engine, full accessories 


Mustang/Capri 
140/2.3 4-cyl. 
170.8/2.6 V6 
302/5.0 V8 


56. wipe: 0 
69.1 


3-door; 2-door 


55.6/54.6 
54.0/46.6 


1978 
Mustang 
140/2.3 4-cyl. 


170.8/2.6 V6 
rl ie V8 


50. 
229. po 8 
70.2 


3-door; 2-door 


51.1/40.4 


Michelin TRX tire. 


engine include an aluminum intake 
manifold on the V8 engine and a 
new lightweight flywheel on the 
four-cylinder engine. In addition, 
accessory brackets on the front are 
now aluminum instead of steel. 


Serpentine belt 


Of special interest are those 
changes to the front of the V8. All 
accessories are driven by a single 
rubber belt. It's threaded in a 
serpentine routing to the crank- 
shaft, fan, alternator, power steer- 
ing pump, and air pump (when 
needed). The new belt is about 114 
inches wide and less than a half 
inch thick, and replaces the multi- 
ple V-belts that are traditionally 
used to operate accessory systems. 
The belt keeps all pulleys in one 
plane, thus cutting down on the 
room needed to fit the engine in 
behind the radiator. 

Ford service people claim that 
the single belt also helps the 
mechanic make repairs on the front 
of the engine, since only one belt 
must be removed and replaced 
when anything goes wrong with the 
accessories. 


Another first for Mustang/ Capri 
is the Michelin TRX 190/65R 390 
tire that takes normal inflation 
pressures but provides better ride, 
traction, and handling than stan- 
dard steel-belted radials. Special 
wheels are needed for the tire, and 
Ford offers a cast-aluminum type 
made by Alcoa. A more complete 
report on the TR X will appear next 
month. 

Inside, the Mustang/ Capri offers 
a slightly revised layout. Interior 
room, always a Mustang problem, 
has also been improved, though the 
rear-seat area is still cramped and 
confining for adult passengers. 

My preliminary performance re- 
sults show that the V8-equipped 
models will be as quick as anything 
in Mustang's class. Zero-to-60-mph 
acceleration runs average 8.7 sec- 
onds, slightly sensational for an 
emission-throttled engine. 

How well will the Mustang/ Ca- 
pri fare against the Camaro and 
Firebird? It's hard to tell from my 
brief test of a pre-production proto- 
type. But we'll have a report on a 
head-to-head test between the cars 
early next year. 
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Paving tiles 


heat your pool with sunshine 


With these concrete slabs, 
the patio that surrounds 
your pool could heat it, too 


By RICHARD STEPLER 
DRAWING BY RAY PIOCH 


Remember the last time you took a 
hurried, hot-footed dive from a 
blistering concrete patio into a 
pool's cool waters? Michael Dob- 
son of Sunheat Systems in England 
did, and wondered why the heat 
underfoot couldn't do something 
useful—perhaps even take the chill 
off that refreshing dip. 

The result is Solar Pave, a sym- 
biotic system in which the patio 
warms the pool and the pool cools 
the patio. It consists of ordinary- 


looking concrete paving  slabs, 
usually black in color, with a 
textured, nonslip surface. Each 


slab, which measures 600 millime- 
ters square by 40 millimeters thick 


Tubing connections from tiles to feed 
and return mains are made with plastic 
fittings (above). Drawing shows com- 
plete Solar Pave system. 
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(about two feet by two feet by 1.6 
inches), contains a six-meter-long 
(20-foot) coil of 11.5-mm-diameter 
PVC tubing, attached to a wire 
mesh molded into the slab for rein- 
forcement. Tube entry and exit is 
through the bottom of the slab. 

Water is pumped from the bot- 
tom of the deep end of the pool and 
the pool's skimmer by the existing 
pump and filtration system. After 
it passes through the filter, it is 
diverted to a 1l4-inch-diameter 
PVC main that feeds the grid of 
paving slabs. A second 1l4-inch- 
diameter main returns the heated 
water to the pool (see drawing 
below). An optional control, which 
compares paving and pool-water 
temperatures, automatically diverts 
pool water to the Solar Pave system 
when heat is available. 

If you're wondering how much 
heat can be soaked up by a paving 
surface and transferred to pool 
water, remember that the desired 


600MM aes 
(24 INCHES) 
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water temperature for swimming is 
in the 80-degree range. This is 
often at or below ambient air 
temperatures in summer months. 
That’s why solar collectors for 
heating swimming pools can be 
unglazed and uninsulated, yet op- 
erate at high efficiency (see “Solar 
Heating—How to Pick the Right 
System for Your Home,” July). 


What's the angle? 


It's true that the best angle for a 
solar heat collecting surface is 
equal to your latitude minus 10 
degrees for summer heating pur- 
poses. For a low-temperature appli- 
cation such as swimming-pool heat- 
ing, however, the angle of tilt is not 
critical, and even a collector lying 
flat on the ground like Solar 
Pave will deliver acceptable per- 
formance with high summer sun 
angles. Solar Pave’s U.S. distribu- 
tor, Ecosol Materials, Inc., recom- 
mends that the square footage of 


the paving slabs be equal to at least 
two-thirds of the surface area of the 
pool for best performance. If you 
don’t have sufficient space adjacent 
to your pool, it’s possible to lay the 
slabs in another location—a garden 
walk or patio, for example. 

What if black paving tiles don’t 
coordinate with your outdoor deco- 
rating scheme? Solar radiation ab- 
sorption tests were conducted on 
Solar Pave last spring at the Chel- 
tenham College of Technology in 
England. Test results for four colors 
and black were as follows (percent- 
age indicates amount of solar radi- 
ation absorbed of total amount avail- 
able): light brown, 76 percent; ma- 
roon, 84 percent; light blue, 91 


NONSLIP TEXTURED SURFACE 


50-MM (2-INCH) DEEP BED 
OF COARSE SAND 


percent; dark brown, 97 percent; 
and black, 100 percent. So, if 
you're willing to accept a some- 
what reduced performance (allow a 
larger paving surface area to ¢om- 
pensate), you could have a color 
other than black. 


Easy installation 


You can install a Solar Pave 
system yourself. If you're laying 
the slabs adjacent to your pool, 
spread a two-inch-deep bed of 
coarse sand up to the pool coping. 
You should provide a slight drop 
from the coping to the mains 


(1:100 is sufficient). 


The mains are pre-drilled to ac- 
cept the tubing from the slabs. 


114-INCH-DIA. 
PVC MAINS 


COLD WATER 
FROM POOL 
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MANUAL VALVE 
(AUTOMATIC CONTROL OPTIONAL) 


Dark-colored paving tiles are comfort- 
able for skin contact because pool water 
carries away the absorbed heat. 


They're available in three configu- 
rations to allow for flexibility in lay- 
ing out the system: single-studded 
mains (shown in drawing) and 
double-studded mains, either adja- 
cent (holes on same side) or op- 
posed (holes on opposite sides). 

To accommodate skimmer covers, 
underwater lights, access ladders, 
and other pool fittings, the first row 
of slabs adjacent to the coping have 
no water-carrying tubing. The slabs 
with tubing are simply laid in the 
sand bed with entry and exit tubes 
draining away from the pool to- 
ward the mains. It's recommended 
that only up to two slabs be 
connected in series (shown in 
drawing). In this way water passes 
through only two slabs before it is 
returned to the pool. 

The mains should be laid in a 
trench at least six inches deep. The 
feed main from the pump should be 
slightly higher than the return main 
for drainage. 

Right now, Ecosol Materials is 
testing two Solar Pave systems on 
pools in the metropolitan New York 
area. "If the system works in the 
Northeast," says Ecosol vice-presi- 
dent Bruce Rodin, “we know it will 
perform well in other parts of the 
country." 

Estimated price is about $10 per 
slab. More information is available 
from Ecosol Materials, 2 W. 59th 
St, New York, N.Y. 10019. 
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MHD 


a ton of coal 


2900" F TANGENTIAL AIR 
2900' F AXIAL AIR 


Burn pulverized coal or 
other fuel so its combustion 
products form a 5000-degree 
plasma, blast the plasma 
through a super-magnetized 
channel, and tap off elec- 
tricity with no moving parts— 
thats magnetohydrody- 
namics (MHD) 


By PETER BRITTON 


EvERETT, Mass. 


Dr. Arthur Kantrowitz peered 
through his office-window drapes 
at white smoke billowing from a 
distant shed. “Yup. She's still going 
strong. Want to take a look?" he 
asked. 

I did indeed. “She” was Avco 
Everett Research Laboratory's off- 
again/on-again magnetohydrody- 
namic (MHD) generator, now half- 
way through an important 250- 
hour test run. A short time later we 
were nearing the device, which was 
cordoned off to protect workers 
from high-voltage electricity. I 
heard a loud humming sound. 


76 | POPULAR SCIENCE 


generators _ 


—more kilowatts from 


WATER 
COOLED 
BAFFLE. 


FIRST-STAGE COMBUSTION 


WATER 
COOLANT 


COMBUSTION 


SLAG 
OUTLET 


COAL COMBUSTOR 


SEED INLET 


The generator, about the size of 
a large automobile, bristled with 
tubes, wires, pipes; near its middle 
was the hump of a large water- 
cooled magnet. 

There was little to suggest the 
enormous potential of this ad- 
vanced energy source. Yet its back- 
ers are convinced that the technolo- 
gy it represents could be critically 
important in years to come. 

“This machine,” said Dr. Kan- 
trowitz, feisty Avco chairman and 
longtime MHD advocate, “could be 
a key element in the country’s 
energy program in just a few 
years—if industry could get the 
half-billion dollars it needs to de- 
velop a pilot plant. But the govern- 
ment’s too damn timid to take that 
vital step. We're way behind sched- 
ule in this and other energy mat- 
ters." 

MHD backers think the technol- 
ogy is vital because it offers impor- 
tant advantages. It promises to 
wring up to 50 percent more kilo- 
watts from each ton of coal, barrel 
of oil, or cubic foot of gas used to 
generate electricity. Even using 
high-sulfur coal, it could still meet 
stringent EPA  antipollution re- 
quirements. 
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With advantages such as these, 
why isn’t MHD now at work 
producing power? Because the. 
technology also involves a number 
of  ferocious problems. Since 
POPULAR SCIENCE last reported on 
MHD (Mar. '74), there's been 
much research aimed at solving | 
these problems. And, as I learned in | 
recent visits to some of the coun- | 
try’s leading research centers, con- 
siderable progress has been made 
in a number of critical areas. 


No moving parts 


MHD generation is as simple in 
principle as it is difficult in execu- 
tion. To generate electricity, move 
a conductor through a magnetic 
field. In a conventional generator, 
the conductor is a coil of copper 
wire. In an MHD machine, it is a 
stream of fast-moving plasma—gas 
that has been heated to the point 
where its electrons have been 
stripped from the atoms. As this 
conducting gas moves through the 
magnetic field, positive ions and 
free electrons separate. These 
charged particles are trapped by 
electrodes along opposite sides of 
the channel through which the gas 
moves, and direct current flows. 
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Two-stage combustor designed by 
TRW Inc. (far left, above) swirls pulver- 
ized coal and preheated air, forming hot 
combustion gases and slag, tapped off at 
bottom. Potassium carbonate and more 
preheated air at the second stage create 
a 5000° F ionized plasma. This electri- 


This simple process has certain 
attractive features. First, it elimi- 
nates moving parts, which makes 
the generator simpler and more 
trouble-free—at least in principle. 
Second, it is inherently far more 
efficient than the process currently 
used to generate electricity. Pres- 
ent conventional power plants go 
through a clumsy, complex process: 
First, fuel (coal, oil, gas, or other) 
is burned to create heat. The 
heat boils water and makes steam. 
The steam drives a turbine, which 
is connected to a generator. The 
generator turns and makes electric- 
ity. At each step, some energy is 
wasted. 

A given amount of fuel contains 
a specific amount of chemical ener- 
gy. But the laws of physics dictate 
that the efficiency of a heat cycle 
that extracts this energy is limited 
by the temperature differential be- 


Continued 


cally charged plasma passes through a 
channel of insulated metal electrode 
frames (small figures, above). A super- 
conducting magnet creates a powerful 
magnetic field in the channel. The move- 
ment of the charged plasma through the 
magnetic field causes positive and nega- 


Steady output of 220-kW MHD genera- 
tor at Avco's Everett Research Labora- 
tory produced the 250-hour test chart 


L ————5 


tive plasma ions to collect at opposing 
channel electrodes. The difference in 
potential between channel electrodes 
can then produce a direct current (DC) 
through an external circuit (bulb). An 
inverter can convert the DC to AC for 
transmission into the power grid. 


held by Dr. Arthur Kantrowitz. The gen- 


erator is behind a protective glass plate 
in the meter-jammed control room. 
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tween the hottest and coolest parts 
of the cycle. The greater the tem- 
perature drop, the higher the effi- 
ciency, Modern high-temperature 
generating plants make super- 
heated steam at around 1000° F, 
but even at this level the final effi- 
ciency of the plant is only about 35 
percent. 

An MHD generator neatly side- 
steps this built-in limitation be- 
cause it is not a thermal engine at 
all. It simply heats the gases to 
make them conductive and to pro- 
pel them through the magnetic 
field. Since the system goes direct- 
ly from moving gas to electricity, 
its energy efficiency is potentially 
very high. 

Further, after an MHD genera- 
tor has converted some of the 
kinetic energy in the moving plas- 
ma stream into electricity, the gas 
is still very hot. So it can now be 
used to boil water, which can run a 
conventional generator, and more 
electricity can be extracted. This 
two-stage process—MHD plus tur- 
bine—can turn 50 or even 60 per- 


cent of the potential energy in fuel 
into electricity rather than the 35 
percent managed by conventional 
plants. 

But with MHD's advantages 
comes a package of problems. To 
ionize the gas, temperatures in the 
region of 5000° F must be created. 
To do that, coal is pulverized and 
burned in a special combustor. But 
the ionized gas, while conductive, 
is not conductive enough for effi- 
cient power production. So metal 
ions of potassium or cesium are 
added. Then the ionized, seeded 
gas is blasted at about the speed of 
sound through a rectangular chan- 
nel mounted in a magnet field. 
Several tough engineering prob- 
lems grow out of the attempt to get 
the whole process working. 


Electrode life 


The biggest problem to date has 
been electrode erosion. The nearly 
supersonic blast of 5000-degree 
plasma can eat away electrodes in 
a matter of hours. And you can’t 
have a power plant that has to shut 


down for major repairs every cou- 
ple of hours. At Avco, I saw how 
much progress has been made to- 
ward the solution of this one. 

As we ducked into the control 
room, Dr. Kantrowitz showed me a 
circular chart recording the steady 
220-kW output of the MHD gener- 
ator. “This is quite a significant 
test," he said. “Two hundred and 
fifty hours. 'That is approaching the 
time that begins to arouse the 
interest of the electric-power utili- 
ties." 

Near the thick glass panel of the 
control room, I watched the nee- 
dles of hundreds of monitors flick- 
er, registering the currents and 
voltages being recorded simulta- 
neously by a nearby computer. To 
simulate burning coal, Avco re- 
searchers were burning fuel oil 
injected with fly ash and a potas- 
sium-carbonate seed. "The test, 
which was costing about $1000 an 
hour, achieved much higher inte- 
rior current density and electric 
fields than had been found before 
in equipment operated for such 


Open- and closed-cycle MHD / steam plants 


At the General Electric Space Sciences Laboratory, both 
open- and closed-cycle MHD programs are under develop- 
ment. The open-cycle system accounts for 95 percent of the 
effort. 

Both plants use large coal-fired, ceramic heat exchang- 
ers that can heat gas to 3000? F. The open-cycle plant 
heats air. Powdered coal is injected into the hot gas, and 
the additional combustion raises the temperature of the 
mixture of air and gases resulting from the burning to the 
4500? F or higher plasma—an electrically conductive or 
ionized gas that will work in a MHD generator. The ionized 
gas is vented or exhausted after passing through the genera- 
tor. 

The closed-cycle plant, however, heats a noble gas such 
as argon until it becomes plasma. Argon can be made elec- 
trically conductive at relatively moderate temperatures. As 
a result, the ceramic heat exchangers are hot enough for the 


Open cycle 
Preheating steps for the MHD gas are described (above). 
Although two ceramic heat exchangers (11, 16) are shown, 
an array of four or more exchangers may be used. Some, 
such as (11), heat the ceramic by hot gases flowing down- 
ward. Others, such as (16), heat gas as it flows up through 
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entire cycle, In the closed-cycle plant, the hot exhaust gases 
are recirculated back to the beginning of the system. 

Here's how the ceramic heat exchangers that supply ener- 
gy to both plants operate: Coal (1) and limestone or dolo- 
mite bed material (2) are fed through pressurizing hoppers 
(3) into a fluidized-bed gasifier (4). Combustion air (5) is 
supplied by a gas-turbine-driven compressor (6). Spent bed 
material is discharged (7). Combustible gas (8) from the 
gasifier is cleaned of particles in a cyclone separator (9). 
Particles are returned to the bed and the gas is mixed with 
air (10) for its final 3350* F combustion. The gas cools to 
about 900° F as it passes through the ceramic heat 
exchanger (11). A gas turbine (12) then discharges the gas 
through a stack (13). Formation of nitrogen waste gases is 
limited by flue-gas recirculation (14), minimizing excess air 
during burning, and the catalytic breakdown of NO, 
products by the alumina ceramic material. 


—Ó— 
RED Du 


long duration. Most important, the 
250-hour test indicated that elec- 
trode design was progressing nice- 
ly, if slowly. 

Avco has developed anodes made 
of copper with 0.02-inch-thick plat- 
inum caps. The cathodes were 
made of copper with 1/16-inch- 
thick tungsten-copper caps. Signifi- 
cantly, the electrodes were undam- 
aged after the test. 

Projects elsewhere are attacking 
the electrode-erosion problem in 
completely different ways. The 
Avco MHD generator is what engi- 
neers call an open-cycle machine. 
The working fluid is seeded coal 
gas, and after a single pass through 
the channel, the hot gases are 
exhausted. Researchers at the Gen- 
eral Electric Space Sciences Labo- 
ratory in Valley Forge, Pa., are 
using quite a different approach. 

[Continued on page 156] 


First superconducting magnet for use 
in an MHD generator undergoes tests at 
Argonne National Laboratory. The 14-ft. 
magnet generates a 50,000-gauss field. 


the ceramics. Pipes and valves, not shown, can switch the 
exchangers from one mode to the other. 

A steam-turbine-driven compressor (15) supplies air for 
preheat in the exchangers (16). Some of this 600" F air 
goes to the fluidized bed gasifier (17). Air to the bed is 
mixed (18) with heat-exchanger air, boosting its tempera- 
ture to about 1000" F. Coal (19) and sand (20) are fed 
through pressurizing hoppers (21). Bed material is continu- 
ously removed (22), cleaned, cooled, and recycled (not 
shown). Combustible gas is cyclone-cleaned (23) before enter- 
ing the second-stage combustor (24) and burned with more 
preheated air. A potassium salt (25) increases the gas con- 
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Closed cycle 


Preheating steps for the gas (steps 1 to 14) were described 
earlier. A steam-turbine-driven compressor (37) supplies 
argon to the heat exchanger (38). As in the open-cycle 
system, the exchangers (11, 38) are part of an array whose 
functions can be switched between being heated or heating 
gases passing through them. Cesium vapor (39) is added to 
the argon to supply electrons. The mixture passes through a 
supersonic nozzle (40) to the MHD generator (41). 

Again, a superconducting magnet supplies the magnetic 
field, and inverters (43) change the DC output to AC, A 


ductivity. The gas then flows through a nozzle (26) to the 
MHD generator (27) encircled by superconducting coils (28). 

The generator produces DC power, converted to AC by 
inverters (29). Gas leaving the generator is slowed down by 
a diffuser (30) and passes through an array of components, 
represented by a single vessel (31). These components 
generate steam (32) to run turbines (33), and separate the 
seed (34). The steam turbine (33) drives the main air 
compressor (15) and a conventional turbogenerator (35) to 
produce additional AC electric power. The condenser (36) 
can be cooled by a once-through system or cooling tower 
(not shown). 


diffuser (44) slows the argon, which passes through a heat- 


recovery steam generator (45). This generator produces 
steam (46) to run a turbine (47) and condenses the cesium 
for reinjection (39). Water from cooling towers or a once- 
through source (48), not shown, is used to condense steam 
(49) and cool argon (50) before recompression. Then the 
whole cycle repeats in a closed loop. 
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Super-equipped Sears miter box has clamp to secure work, 
adjustable depth stops, adjustment hangers, and roller saw 
guides. The box will take stock to 4 by 6 inches, cuts any 
angle to 45 degrees left and right. Price: $80, with saw. 
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Cut precision miters 
to frame your pictures 
—or your house 


By A. J. HAND 


The miter is one of the most basic 
joints in all of woodworking. With- 
out this beveled corner joint you 
would be hard-pressed to frame a 
picture—or a house. You couldn't 
trim out a room with molding. And 
furniture just wouldn't look the 
same. 

But as basic as the miter is, it 
requires great accuracy. It's a joint 
that's often out in the open for all 
to see. A poorly cut joint loses its 

Continued 
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Ultra-sharp knives trim miters to an al- 
most-polished smoothness on the Dosch 
custom cutter. Tool is not for cutoff 


work, only for trimming (see box, next 
page). It also trims chamfers, bevels, 
and rounds. Price: $168. 


| Plastic equivalent of the old wooden 
miter box, this Stanley tool will handle 


45- and 90-degree cuts. Like a wooden 


box, it will eventually wear and lose its 
precision, but it's fine for occasional 
use. The saw is from Woodcraft. 


Versatile Ulmia miter box features a 
frame-type saw that takes replaceable 
wood- or metal-cutting blades. The pre- 
cision tool has stops at 90, 45, 60, and 
6714 degrees, plus a sliding stop rod 
for duplication work. Tool costs $191. 


Miniature miter box of aluminum chan- 
nel from X-Acto (top) is fine for 90- and 
45-degree cuts in small stock. It comes 
with the small backsaw. For precision 
model-making, cut a pine box (above). 
Use with a knife as shown to cut balsa. 
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inherent good looks—and its 
strength. The problem is com- 
pounded by the fact that errors in 
mitering tend to multiply. A two- 
degree error in your cuts for a 
picture frame quickly adds up to 
eight degrees of total error for the 
whole frame. 

That’s why tools for making 
accurate miters are so important. 
The simplest of all miter tools is 
the plain wooden or plastic miter 
box (see photo, page 81). 

But the simple wooden miter box 
isn’t much good for making lots of 
miters. And it isn’t much good for 
making superfine miters or miters 
in extremely heavy or small stock. 
For jobs like these you'll need 
something else. Chances are you'll 
see 1t on these pages. Es) 


MITERING TOOLS: WHERE TO GET THEM 


Censtantine's, 2050 Eastchester Rd., Bronx 
NY 10461 (X-Acto miter box); Woodcraft 
Supply, 313 Montvale Ave., Woburn MA 
01801 (Ulmia miter box, Jointmaster, and 
Dosch trimmer); Brookstone, 127 Vose Farm 
Rd., Peterborough NH 03458 (protractor saw 
guide and clamp-on guide); Sears retail stores 
and catalog; local hardware outlets. 


Tips on cutting miters 


No matter how good your tools, you 
won't get good miters if you don't work 
carefully and take pains to cut match- 
ing pieces to precisely the same 
length. Mitering tends to make the 
stock slide around in the miter box, 
and this creates sloppy cuts. To 
prevent stock movement, be sure to 
hold the wood firmly in place. Better 
yet, clamp it. Some miter boxes such 


as the Sears on page 80 have built-in 


clamps, but most boxes will accept C- 
clamps. 

When working with cove moldings— 
or any other moldings that are cut 
away in back—clamp a one-inch pine 
fence to the base of the miter box to 
keep the molding from sliding down 
(see sketch below). 

Keep your saw sharp and properly 
set, and use it with a light touch. Too 
much force will cause binding, shifting 
of the stock, and rough cuts. Long, 
smooth strokes give better results than 
short, choppy ones. That's why | favor 


long-bladed saws like Ulmia's or the 


big Sears. 

If you plan a lot of picture-frame 
work or other mitering that requires 
ultra-smooth cuts, use the Dosch trim- 
mer along with a cheap miter box. Use 
the box to cut the stock slightly over- 
size, then trim to finished size with the 
knife-bladed trimmer. 


TT mum Box 
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Good basic miter box, like this one 
from Sears, has an adjustable slide-type 
guide. Saw teeth never contact it, so it 


Award-winning Jointmaster lets you 
make a variety of joints as well as mi- 
ters. You set angles by inserting peg 
stops in the base. Depth stops make 
tenon, cross-lap, and other joints easy. 
Its about $20. 


Two ways to clamp, cut, and trim miters 


won't wear out and will give longer, 
more accurate service than simple wood 
or plastic boxes. Price is about $15. 


Motorized miter box, like this one from 
Rockwell, is the fast, portable way to 
make miters and crosscuts on stock up 
to four inches wide. Most power-tool 
manufacturers offer similar models. 
Prices start at about $200. 


Cut miters, clamp, then trim for a bet- 
ter fit. You can do all three jobs with 
combination clamp-and-cut tools. They 
range in price and precision from the $5 
Sears Miter Box and Corner Clamp | 
(above) to the $125-plus Stanley Miter 
Machine (left). To trim, clamp assem- | 
bled joint down and saw through center. 


i 
i 
: 
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Sears 36303 (also see page 80) has 
roller-type blade guides that adjust to fit 
blade. Knurled knob (lower left) locks 
adjustable depth stop, which allows you 
to cut tenons, laps, and other joints, and 
prevents saw from cutting box bed. 


Features found on the best miter boxes 


Ulmia box (also on page 81) lets you 
quickly and accurately set the saw at the 
most commonly cut angles by means of 
a spring-loaded conical pin that mates in 
conical holes. Note the wing nut used to 
tension the blade in tubular frame. 


Saw guides for mitering framing members 


for angles from 30 to 90 degrees left, 
45 degrees right. Use it to quide circu- 
lar saw and jigsaw, or for layout work 
with a pencil. Guide arm is long enough 
to cut 45 degrees on 12-in. stock. 


zl PLYWOOD 


Stanley saw guide has a spring-steel 
clip that holds saw against vertical guide 
plate. Plate can mount on either end of 
the base plate, so the tool is just as con- 
venient for left-handers as it is for right- 
ies working on heavy stock. 


Simple guide for 45- and 90-degree 
cuts can be made of plywood and one- 
by-one pine (left). Center hole makes the 
guide lighter and easier to grip (above). 
similar guides, like the metal one 
(above left) are available in stores. 


Precision-made Ulmia also has snug- 
but-smooth, slide-type blade guides that 
support the full width of the blade. The 
guides eliminate the wobble that causes 
sloppy joints. Blades can be sharpened 
or replaced (see manufacturers list). 


Protractor-type guides let you cut any 
angle from 90 to 20 degrees, left and 
right. The guide arm on this model from 
Brookstone is too short to cut 45 de- 
grees on stock wider than eight inches. 
Black & Decker and others make these. 


Cam-operated lock holds this clamp-on 
guide firmly in place on stock up to 914 
in. wide. Guide arm can be set at 90 de- 
grees, and 45 degrees left and right, but 
not at settings in between. Miter capaci- 
ty is six inches. Tool costs about $15. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


For trijets: fuel-efficient engines 


If you fly in the 1980's, a 32,000-pound-thrust turbofan en- 
gine like this may power your plane. The JT10D-132 is one 
of a family of fuel-efficient turbofans under development for 
medium-size trijet and twin-engine passenger jets. An in- 
creased bypass ratio, plus advances in engine-component 
technology, will trim fuel consumption 10 percent compared 
with high-bypass engines developed in the 1960's. Pratt & 
Whitney Aircraft, together with Motoren- und Turbinen- 
Union of Germany and ltaly's Fiat S.p.A, will make them. 


Record finder Sun power 

Push a Datax button and the Hook up small motors or 
telephone number or ad- electronic circuits to solar 
dress you want rotates into cells and power them with 
view. Thirty keys give you sunlight. Three-inch cells 
instant access to 1000 or like this deliver 0.45 volts 
more entries. It operates at up to 1.2 amps. Solarex 
with two D cells or an (1335 Piccard Dr., Rock- 
adapter, $59.95. Rainbow ville, Md. 20850) markets 
National, Inc., 3104 W. blister packs of several cell 
Lake St., Minneapolis, Minn. sizes. 
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Police computer 


Los Angeles policemen use 
new Digicom terminals in 
their cars to communicate 
with computers at head- 
quarters. The result is 
30-times-faster information 
retrieval than is possible by 
simple voice communication. 
It's made by E-Systems Inc., 
Box 6030, Dallas, Tex. 


Emergency / service vessel for offshore rigs 
Over 650 gallons of water a second—that's just one fire- 
fighting capability of the world's first offshore service and 
safety vessel, the Sedco/Phillips SS. Shown undergoing 
tests, the nine-knot vessel is now in operation at Ekofisk, 
the Phillips oil-and-gas complex in the stormy Norwegian 
North Sea. The giant vessel, 10 stories tall and a block 
long, is a floating machine shop, hospital, hotel, and fire 
station. Its 280,000-gallon fuel capacity enables crews to 
operate offshore for three months without refueling. The 
craft can withstand 100-mph winds and 100-foot waves. 


NASA looks at 
supersonic concepts 
U.S. plans for a supersonic 
transport fizzted out a few 
years ago. Now NASA is 
thinking about a sleek new 
arrow-wing design that 
would help demonstrate su- 
personic technology. This is 
Boeing's idea for a twin- 
engine plane that would 
weigh about 75,000 Ibs. 
Boeing has no plans to build 
such an aircraft, But NASA 
could budget a demonstra- 
tion plane for fiscal 1983, 
asking Lockheed and 
McDonnell Douglas to pool 
their manufacturing skills in 
a joint development effort 
with Boeing. 


Fiat Ritmo i cam 


Slated for U.S. sale next 
year, Fiat's Ritmo (rhythm 
in Italian) has a new shape 
that gives it the lowest wind 
drag in its class. A trans- 
verse-mounted, 75-hp, over- 
head-cam unit tops three 
engine types. Fuel consump- 
tion given is 27 mpg at 70 
mph. Top speed: 96 mph. 


Trailer jack 

Push a button on A&E's bat- 
tery-operated Tongue Jack 
to level your travel or boat 
trailer—or hand crank the 
screw jack. Maximum verti- 
cal load is 2500 Ibs. with 
18 in. of travel. Price: $150. 
A&E Systems, 1101 S. Lin- 
wood, Santa Ana, Calif. 
92705. 


icer design Typewriter keyboard 
sche designers added a Close key spacing on con- 
st in this Austro-Daimler ventional typewriters can 
ng-bike prototype: a complicate typing for handi- 
eycomb frame of bonded capped persons. As an engi- 
ninum and plastic. The neering project, Louis Col- 
t support doubles as a lette, a Worcester Polytechnic 
pump. The bike weighs Institute senior, built a 
19 Ibs. Steyr Puch of wide-spaced keyboard that 
erica, Box 7777, Green- operates an electric type- 
h, Conn. 06830. writer through a cable. 
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Domestic moped High-flying kite Instant outhouse 


But not domesticated! With The kite-flying pilot isn't Set up this six-ft.-high tent, 
its two-hp motor, the new goofing off—he's testing the move in the portable toilet, 
Sears moped zips along at Wind Wizard's toughness. It and you've got a private 

30 mph. The sporty Free can survive 80-mph winds, privy. The green polyethylene 
Spirit Ill also has comfort says the maker (Holland Campa Cabana has high 
features—front and rear Corp., 1705 W. Alameda, screened vents, a translucent 
suspension, extra-long seat, Roswell, N.M. 88201). roof, and a self-repairing 

and rear carrier. For safety, The modified sport kite will zipper. Monogram, 4030 
brakes are heavy-duty. be used in airport wind- Freeman Blvd., Redondo 
Cost: $579 at Sears stores. monitoring systems. Beach, Calif. 90278. $40. 


Energy-saving 
sports-car design 

The Ford of the future may 
look like this. The dart- 
shaped Action was developed 
by Ford's Ghia design studios 
in Turin, Italy. Each of the 
sleek fiberglass body panels 
is shaped for minimum drag 
and lift. The prominent front 
spoiler sweeps down along 
the sides, creating a wide, 
negative-lift skirt that com- 
pletely shrouds the rear 
wheels. The large, curved 
rear spoiler is adjustable. 
Side radiators above the rear 
wheels provide cooling for 
the mid-mounted Ford 
Formula 1 V8 engine. 
Standard sedans could have 
similar design features, ac- 
cording to Ghia. 


Ultra-light plane 
Made of aluminum tubing 
and Dacron sailcloth, this kit- 
built plane weighs only 160 
Ibs. Assembly is fast (40 
hours) and easy (no weld- 
ing), says Ultra Systems 
(Box 2253, Ogden, Utah 
84404). Aloft, the Weed- 
hopper's 19-hp engine gets 
30 mph. Kit: $1895. 


Amphibious digger Wheeled sausage 
After the backhoe dredges Blame the shape on the com- 
up the catch, this oyster boat puter, says Pininfarina, the 
floats off the mudflats on a Italian design firm. It was 
cushion of air. The air- evolved from computer anal- 
cushion vehicle is useful ysis and wind-tunnel tests. = 
where footing is too soft The full-scale model has the 
for conventional digging inside room of a 5-seat se- 
machines, says maker: dan, but drag is cut in half. 
MariDyne, 1169 E. Ash, Next step: Turn the concept 
Fullerton, Calif. 92631. into a production reality. 
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\Nhat's New 
IN BOATING 


BY SUSAN RENNER-SMITH 
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_ New tow bars 

give better pull 
Mounting the ski tow bar 
forward of the motor stabi- 
lizes the boat. Two examples 
of this recent trend are the 
Casad Tournament pylon 
(right) and the Total-Tow 
bar (far right). The three- 
piece, anodized aluminum 
Casad unit snaps into place 
in seconds, says the maker 
(Casad Ski, Box 423, St. 
Marys, Ohio 45885). The 
removable unit folds for 
storage and costs $130. The 
chrome-plated steel Total- 
Tow bar mounts with quick- 
locking pins to brackets 
inside the transom splash 
well. It, too, is stowable. 
Price: $100, from Total-Tow 
Mfg., 589 W12340 King 
Pkwy., Big Bend, Wis. 53103. 


solar charger 


Give the Solar Energizer four 
hours of sun daily and it'll 
keep your 12-V battery fully 
charged—with power to 
spare for lights or a CB. The 
unit generates up to 18 am- 
pere-hours weekly, says the 
maker (Solarex Corp., 1335 
Piccard Dr., Rockville, Md. 
20850). Price: $349. 


Quick clamp 

Tired of fumbling with car- 
top straps? The Kenrite Boat 
Clamp anchors a rowboat to 
your car with two solid-steel 
J-bolts. The zinc-plated 
clamp can stand up to 1000 
lbs. of pressure, says Michi- 
mex Equipment, 2406 Victo- 
ria, Ann Arbor, Mich. 
48104. Price: $10. 


Smart fish finder 


It has no stylus, yet this mi- 
croprocessor-controlled fish 
finder accurately records 
bottom contours, says 
Shakespeare Marine (2295 
N.W. 14th St., Miami, Fla. 
33125). The recorder uses 
thermal printing dots, and 

it can be electronically ad- 
justed to show details. $899. 


Unique compass 
Though it looks convention- 
al, this compass is really 
two nested spheres. Liquid 
silicone fills the outer globe 
and a tiny ball rolls about a 
dent in the inner one, stabi- 
lizing it even in rough seas. 
It's $81. Quadranav, 1165 
Fewster, Mississauga, Ont., 
Canada LAW 1A2. 


Multipurpose bag 
Lower your outboard into 
the Multipur bag and you 
can flush out the motor 
without taking it off the 
boat. The vinylized nylon 
bag has a removable flota- 
tion collar that also can 
hold a live-bait bag. It’s 
$40. M.P.F. Mfg., P.O. Box 
123, La Puente, Calif. 91747. 
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\Nhat's New 
IN TOOLS 


BY R. L. STEPLER 


Pressure pad 


The Pressure-Fed Paint 
Pad's pressurized tank holds 
a gallon of paint, which 
travels to pad via a plastic 
tube. A valve in the pad's 
handle controls paint flow. 
Price is $59.95. Maker: 
Padco, 2220 Elm St., S.E., 
Minneapolis, Minn. 55414. 


Battery-powered 
chain saw 


Hook up a Minibrute 12-volt 
chain saw to your vehicle's 
battery and you can cut a 
medium truckload of fire- 
wood, according to the mak- 
er. The tool won't drain your 
battery: It simply stops cut- 
ting, leaving sufficient 
charge to get your vehicle 
started. Minibrute, claims 
Tensen Co., has the noise 
level of gas-powered saws 
and one-quarter that of 110- 
volt electrics. The chain saw, 
with 10-in. bar and 10-ft. 
power cord, costs $105.95; 
model with 14-in. bar and 
20-ft. cord costs $129.95. 
Tensen Co., 1218 N.W. Glis- 
an St., Portland, Ore. 
97209. 


"NER BASE COATING AE m 


Rust stopper 


Soap-and-water washups, 
one-hour drying time, and 
protection against rust— 
these are the claims for 
Rust-O-Crylic, a new wa- 
ter-base paint from Rust- 
Oleum. It comes in red ox- 
ide primer, plus a wide se- 
lection of high-gloss fin- 
ishes. 


Buffer 


Attach Superbuff to your 
portable electric drill and 
put a polish on furniture, au- 
tos, and appliances. When 
one side of its lamb's wool 
pile gets dirty, flip it over 
and use the other. Price 
with pad is $6.95. Thomp- 
son Tool Co., 17 Butler St., 
Norwalk , Conn. 06850. 


Chimney sweep 


Chimney Scrubber's wire 


brushes clean dangerous 


soot and creosote from your 
flue. A chain and pulley let 
you operate it through the 
cleanout door. Designed for 
permanent installation, it's 
$79 from W. T. Dodge & 
Co., No, Edgecomb, Me. 
04556. 
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Tilting vise 

Flip-Grip I] metal- and 
woodworking vise tilts and 
locks at any angle, right or 
left. The 16-Ib. tool's jaws 
hold pipe up to 1% in. in di- 
ameter, Price: $24,95. Mak- 
er: Wilton Corp., 2400 E. 
Devon, Des Plaines, lll. 
60018. 


Gardening tool 


Repot plants, prune, take 
cuttings, aerate, tamp, and 
rake soil: It's all possible 
with one multipurpose tool. 
Available from Habny Prod- 
ucts, 261 Huntington Ave., 
Buffalo, N.Y. 14214. Price 
is $5 postpaid. 


Re-threader 


Pipe fittings and castings 
can be cleaned and restorea 
with this simple tool. It fits 
pipes 34 in. to 6 in. in diam- 
eter, and comes with three 
thread cutters (eight, 11175, 
and 14 threads per in.). It's 
$18.95. Frank's Manufactur- 
ing Co., Box 325A, Oxford, 
Pa. 19363. 


What's New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Vater chiller 

hillermate couples to out- 
door condensing units to 
provide chilled water for air 

onditioning. The refriger- 
ant-to-water heat exchanger 
eplaces gas-fired water 
chillers. It's available in 
pao- to four-ton capacities. 

arrier (Syracuse, N.Y. 
13221) makes it. 


Water blanket 


Tuck it in with a Solar Pool 
Blanket, and your pool will 
stay warmer and cleaner, 
claims Sealed Air Corp. 
(2015 Saybrook Ave., Com- 
merce, Calif. 90040). The 
transparent plastic cover is 
$250 for a 16-by-32-ft. size. 
It has a one-year guarantee. 


Power miser 


The Energy Saver switch 
turns off the air condition- 
er's blower when its com- 
pressor cycles off. The fea- 
ture is offered on 11 models 
in Fedders' 1978 lineup of 
room air conditioners. Fed- 
ders Corp., Edison, N.J. 
08817. 


Imitation brick 


Can you tell it isn't real? 
That's a closeup of fiber- 
glass-reinforced gypsum K- 
Lux Benchmark brick at left. 
A carton of the 214-by-8- 
by-142-in. “bricks” covers five 
to six square feet and costs 
$8.35, K.S.H., Inc., (10091 
Manchester Rd., St. Louis, 
Mo. 63122) makes it. 


Outdoor light 


Beacon low-pressure sodium 
lamp gives the equivalent to 
eight 100-watt incandescent 
bulbs, but draws only 92 
watts. Its soft yellow light 
won't attract insects, the 
maker claims. The unit has 
an 18,000-hour life, costs 
$99.50. Guth Lighting, Box 
7079, St. Louis, Mo. 63177. 


A: 


Pipe insulation 

Frelen closed-cell polyethel- 
ene-foam pipe insulation 
locks in place by finger pres- 
sure. A package of 12 lineal 
feet costs $5 for '/5-in-dia. 
copper pipe; $6 for 34-in.- 
dia.; and $7 for 1-in.-dia. 
Pellon Corp., 491 Dutton 
St., Lowell, Mass. 01852, 


Dishwasher 


The unique route of the 
wash arm in Potscrubber Ill 
gives wider, more thorough 
cleaning action, according 

to G.E. The unit features a 
low-energy drying cycle and 
lower water use than pre- 
vious dishwashers. Three 
models range in price from 
$350 to $450. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


One-hand CB 


If you're all thumbs with 
most things, the Audiovox 
CB mike is for you—you ll 
need all 10 of them to con- 
trol all the features of a full- 
size rig built into this hand- 
size detachable element. 
LED's display channel num- 
ber and S/RF signal. 

It costs $299.95, 
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IN 


Color display 
for home computer 


Compucolor has a different 
idea about what the “‘all-in- 
one” home computer should 
be. This new Compucolor Il 
system has built-in color 
display, keyboard, central 
processor with memory, and 
a disc-drive system for 
quick, permanent informa- 
tion storage. The unit dis- 
plays graphics in up to eight 
colors on the 13-in. CRT. 

A four-to- 16K memory 
range—depending on model— 
is included for the 8080A 
processor, and the key- 
board uses three-key roll- 
over to keep up with the fast- 
est typists. Compucolor Il 
($795 to $2395) is made by 
Compucolor Corp., Box 5689, 
Norcross, Ga. 30091. 


——————————— 


Decision maker 
Select a tape you'd like to 
hear and you're done mak- 
ing decisions—Pioneer's CT- 
F1000 uses a microproces- 
sor to set bias, control mo- 
tors, pick a specific song to 
play, display proper levels to 
set, and rewind automatical- 
ly. Price: $475, 


Line finder 


The EZ Scan lets you trace 
AC wiring that's up to 10 
inches away, inside walls. 
As the LED's come on, 
you're getting closer to a 
110-volt line and, say its 
makers, can find “hot” lines 
Scanner Engineering, Box 
1753, Cornwall, Ontario, 
Can., K6H 5V7. $29.95, 


Auto timer 


Now you can add the conve- 
nience of automatic timing 
to your radio, TV, hi-fi—even 
the electric coffee pot for 
your morning brew. Plug it 
into this MG-111 24-hour 
digital timer and set on/off 
times. It's $36.95, Copal 
Corp., 58-25 Queens Blvd., 
Woodside, N.Y. 11377. 


Programmable tune 
What channel are you on? 
That depends on the time 
and day of the week—at 
least with this Panasonic 
programmable FM tuner. Up 
to 32 different day/times 
can be entered to automati- 
cally turn on any one of 
eight preselected broad- 
casts. Price: $549.95. 


\Nhat's New 


FOR YOUR CAR 


BY ED JACOBS 


Engine saver 

Originally designed for racing engines, Accusump can provide 
valuable engine protection. A three-quart model stores pres- 
surized oil to pre-lube your engine before start-up, eliminat- 
ing half of all engine wear, says the manufacturer. It can 

also temporarily maintain oil pressure lost due to surge 

or pump failure. The one-quart model is especially useful for 
cooling turbocharger bearings after shutdown. They're 
$227.50 and $179.95 from Auto World, 701 N. Keyser 

Ave., Scranton, Pa. 18508, or Moroso Performance Pro- 
ducts, Inc., Carter Dr., Guilford, Conn. 06437. 


£X Bolden Ig 7 Hand-held analyzers 


ERR pM You can troubleshoot elec- 
ee € tronic ignition and 12-volt 
alternator systems with 
these solid-state NAPA 
Belden units. They feature 
minimal setup and LED 
problem identification. The 
ignition analyzer 795015 is 
$49.95; the charging-system 
tester 795010, $34.95. 


d 
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FAST ACCURATE ANALYSIS 
OF ANY 12 VOLT ALTERNATOR 
CHARGING SYSTEM 


Coil adapter 


Thexton claims its model 
341 coil adapter eliminates 
the need to use paper clips 
or bent wire to connect your 
tach /dwell meter to the coil 
of Ford or GM cars with 
electronic ignition. Price: 
$3.50 per pair. Thexton Mfg. 
Co., 7685 Parklawn Ave., 
Minneapolis, Minn. 55435. 


Ignition analyzer 
The Heathkit CO-2600 igni- 
tion analyzer was designed 
with hobbyists in mind, but 
Heath claims professional 
accuracy. It features push- 
button selection, inductive 
pickup, three display pat- 
terns, and simultaneous 
multicylinder checking. 
$399.95 in kit form. 


Pop top 


Release just one latch, and 
this all-fiberglass cover rises 
completely out of your way. 
Its maker claims the low 
profile aids fuel economy 
while enhancing vehicle ap- 
pearance and providing 
secure, weatherproof stor- 
age. It's $499.95. Brammali 
Inc.. Box 208, Angola, Ind. 


Tie-downs 


You can secure valuable 
cargo, or tie down your car 
on a trailer, with these air- 
craft-type ratchet tie-downs. 
The maker claims the nylon 
webbing has a 7000-Ib. test 
strength. They cost $44 per 
pair. Race Car Parts, 22628 
S. Normandie, Torrance. 
Calif. 90502. 
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New circuits give TV 


hi-fi c 


How to exorcise those TV ghosts 


! 


Ghost reduction from severe multiple 
images (left) to barely perceptible in- 
terference (right) was achieved with 
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experimental Matsushita devices below. 
Trailing ghosts to the right of image are 
caused by multipath antenna reception. 


lay lines that cancel delayed signals. 
Although Matsushita does not sell mod- 


Component or TV-contained ghost-re- 
jection units have manually adjusted de- 
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lor pictures 


CCD's and SAW's can put 
back the details and 
cancel multiple images 


By JOHN FREE 


Your color TV set suffers at least 
one—and perhaps two-liabilities 
that keep color pictures less than 
“hi-fi.” You can’t avoid noticing 
one of them—ghosts, the multiple 
images that smear pictures. But 
you're probably not aware of the 
second liability: Pictures on your 
screen don't show a significant por- 
tion of image details transmitted 
by 'TV stations. 

There's often not much you can 
do about TV ghosts—except move. 
They're produced by delayed sig- 
nals reflected from hills, buildings, 
or bridges. (A few stations are 
switching to ghost-reducing, circu- 
larly polarized transmitters [PS, 
Feb. '76].) But surprisingly, the 
other problem, lack of picture de- 
tail, has been designed into your 
color set. 

To minimize mutual interference 


els, it is developing improved versions 
that cancel ghosts automatically. 


Test patterns on a conventional receiv- 
er (top) are contrasted with same pat- 
terns on set using special comb filters 
and receiving a modified signal (below). 
On the ordinary set, fine vertical grid 
lines at the center are practically ob- 
scured, and marred by cross color— 
brightness signals being misinterpreted 
as color. Comb filtering (below) pro- 
vides crisp, detailed images. 


between the black-and-white (lumi- 
nance) and color signals your set 
receives simultaneously, built-in 
circuits now block off part of both 
signals. Techniques have long been 
available to process color signals 
properly for full fidelity without 
blocking parts of the signal. But 
many people couldn't afford the 
costly color receivers that would be 
needed for the job. 

Now there are two new electron- 
ic devices—potentially very inex- 
pensive to make—that can solve 
both ghosting and mediocre-pic- 
ture-quality problems. One is 
called the CCD (charge-coupled 
device). This remarkably versatile 
semiconductor chip | PS, Jan.] can 
be used to delay TV signals for a 
split second. This delay property 
makes CCD's useful not only for 
exorcising TV ghosts, but also in 
circuits called comb filters that can 
help restore TV-picture fidelity. 
SAW (surface-acoustic-wave) de- 
vices also have the ability to delay 
TV signals. In experimental units 
(bottom, page 92), SAW’s have 
been used to reject TV ghosts. 

First, CCD’s used in comb-filter 
circuits to improve picture details 
(see box, page 94) may take the 
place of costly conventional glass 
delay devices. Fairchild has devel- 
oped a TV-oriented CCD chip that 
has been used for comb filtering. 
Basically, such filters can “comb” 
through combined luminance/color 
transmissions to separate the two 
signals without having to block off 
parts of the signals. 

At a Zenith lab in Chicago, engi- 
neer Rudolf Turner showed me TV 
pictures (slides) made earlier from 
sets modified with glass-delay-line 
comb filters. Conventional receiv- 
ers, Turner points out, deliver 
about 240 lines of black-and-white 
resolution—the number of alternat- 
ing black-and-white vertical lines 
visible. Horizontal color resolution 
is typically only 40 lines. 

Turner’s comb-filter circuits in- 

Continued 


Color bars on conventional set pro- 
duce dot crawl—color signals being mis- 
interpreted as brightness information— 
instead of sharp color transitions, Comb 
filters can correct problem. 
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creased resolution to 336 lines (lu- 
minance) and 120 lines of color. 

Comb filters to help separate 
color and luminance signals will 
appear in Magnavox 19- and 25- 
inch receivers this fall. And several 
Japanese firms are very busy refin- 
ing automatic ghost-eliminating 
circuits that use CCD's and 
SAW's. 

In Japan, Toshiba and NHK, 
the public broadcasting system, 
have developed a CCD circuit that 
detects ghost signals and automati- 
cally removes them before they 
reach the picture tube. The circuit 


TRANSMITTED VIDEO SIGNAL - 


FIG. 1 LUMINANCE (TO 4.2 MHz) —* 


0 1 
VIDEO SIGNAL IN RECEIVER 


FIG. 2 


0 1 
To understand how new devices and 
circuits for color sets can restore 
picture details (resolution), you have 
to know why this information transmit- 
ted from TV stations is missing from 
your screen in the first place. The prob- 
lem began when TV standards were 
first developed for black-and-white 
sets. Each TV channel was assigned a 
fixed band of frequencies six mega- 
hertz (MHz) wide. The luminance 
information to create black-and-white 
TV pictures was assigned a block of 
frequencies about 4.2 MHz wide 
(Fig.1) in each channel. (Remaining 
channel space, about 1.8 MHz, is used 
for sound and the RF carrier signal.) 

Then color came along. Rather than 
make obsolete millions of black-and- 
white sets with entirely new standards, 
a compatible TV signal was devised 
that could be received by either a 
black-and-white or color set. The lumi- 
nance signal remains unchanged to 
Create the black-and-white picture, 
while an additional signal puts color in 
the picture—much as a child fills in 
pictures in a coloring book. 

Where could this additional chromi- 
nance (color) signal go within the 
already-full six-MHz channel bands? A 
clever technique was devised that ena- 
bles the chrominance signal to occupy 
part of the same channel space as the 
luminance information. The color sig- 
nal is carried by a separate 3.58-MHz 
frequency. Figure 1 shows the trans- 
mitted band of color information. 

But within color sets, the luminance 
signals and chrominance signals must 
be processed separately. The tech- 
niques now used to separate these 
signals don't do a complete job (see 
color photos). Moreover, the filtering 
or separation process produces the 
unfortunate lack of picture detail in 
today's color pictures. 
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Filtering fidelity back into TV pictures 


COLOR SIGNAL ] 


FREQUENCY (MHz) 


detects the presence of ghosts on 
parts of the TV signal used for 
synchronizing TV lines. By feeding 
a signal with the proper amplitude 
and delay back to the incoming 
signal, ghosts are electronically 
canceled. 

Another Japanese firm, Matsu- 
shita, has developed manually ad- 
justed  ghost-elimination devices 
and is working on automatic ver- 
sions. Matsushita uses the SAW 
device for signal delay. SAW's, 
somewhat like conventional glass 
delay lines, convert electronic sig- 
nals into acoustic signals and back. 


o X-— riLTERED 
.| COLOR SIGNAL 


Figure 2 shows what's left of the 
transmitted signals after the filtering 
process. For the luminance-processing 
circuits, a 3.58-MHz trap filter re- 
moves most of the chrominance signal, 
and the luminance frequencies are 
gradually reduced above three MHz. 
Depending on set design, some lumi- 
nance information above 3.58 MHz 
may get through (the small dashed- 
line hump). For the chrominance- 
processing circuits, a bandpass filter 
lets a limited slice of the color signal 
through (from about three to four 
MHz). But this filter must also pass 
high-frequency luminance signals shar- 
ing the same part of the frequency 
band. (This causes cross color—the 
"rainbows" that often appear in narrow- 
striped clothing or similar images.) 

A few projection TV's (Advent, 
Panasonic) use comb filters to sepa- 
rate chrominance and luminance infor- 
mation. Comb-filter action depends on 
three characteristics of the compatible 
TV signal: First, because of precise 
frequencies selected for compatibility, 
color information is interleaved with 


black-and-white information. This means 
if you use test equipment to look at 
the frequency band that chrominance 
and 


luminance share, you'll see the 


LUMINANCE 


L] 
CHROMINANCE 


SAW's depend on an intricate 
metal pattern formed on the surface 
of a lithium-niobate crystal. 

Use of these new devices and 
circuits is likely in upcoming TV 
models, but may involve trade-offs. 
Boosting horizontal resolution with 
comb filters, for example, can sacri- 
fice some vertical resolution (see 
box); diagonal picture elements 
may also be softened. Super-fidel- 
ity pictures can also reveal more 
noise and interference. But the 
gains in  color-picture fidelity 
should far outweigh the disadvan- 
tages. B 


periodically with 
of chrominance 
instant later a lumi- 


alternate 


signals 
each other—a cluster 
information, an 
nance cluster, then chrominance, and 
so on. Second, most of the time, picture 


information is vertically correlated. 
This means that because TV-screen 
scan lines are so narrow, video infor- 
mation on one line is almost identical 
to that on an adjacent line, (Electron 
beams paint about 483 scan lines 
across your color screen every 1/30 
second.) Third, although the color 
information on successive lines is simi- 
lar, the signals are deliberately made 
180 degrees out of phase with each 
other when  transmitted—one signal 
goes positive; the other, negative. 

A comb-filter circuit uses a delay 
element (see text) to "grab" a TV 
scan-line signal and hold it long 
enough (about 63 microseconds) so 
that it can be added or subtracted 
from the signal for an adjacent line. 
When the two scan-line signals are 
added, out-of-phase chrominance sig- 
nals cancel each other, leaving a 
combined or averaged luminance sig- 
nal. Simultaneously, with separate fil- 
ter components, the two scan-line 
signals are subtracted from each other 
(by first inverting one of them). As a 
result of the subtraction, the luminance 
signals cancel each other out, leaving 
only the averaged chrominance sig- 
nals. Figure 3 shows the overall 
“combing effect" of such a filter: 
When sharp nulls exist to block out 
luminance signals, a frequency band- 
pass or peak exists for chrominance 
signals. 

Although “combing” through the 
portion of the TV signal interleaved 
with chrominance and luminance sig- 
nals is preferable to filtering out whole 
chunks of the frequency spectrum, the 
technique has disadvantages, too. The 
line averaging, although it uses only 
higher frequencies, results in a loss of 
vertical resolution—the number of al- 
ternating black-and-white horizontal 
lines visible from top to bottom of the 
picture. Also, since diagonally and 
vertically moving picture elements are 
not vertically correlated, the comb- 
filter action will remove or pass some 
video information that it shouldn't. Tech- 
niques exist and have been proposed, 
however, to minimize these effects. 


V8 toV4 


—new kit boosts 
big-engine mpg 


By E. F. LINDSLEY 


It's no secret that many big-car V8 
engines can perform very accept- 
ably under most loads and condi- 
tions on just four cylinders, and 
use less gas. Our test of the Eaton 
Valve Selector | PS, July '"'77], 
which matches the optimum num- 
ber of cylinders to changing condi- 
tions, proved that. 

Unfortunately, units like the Ea- 
ton are strictly factory installa- 
tions, and most kits that convert an 
engine to full-time four-cylinder 
operation require so much labor 
that reconversion is almost impos- 
sible. 

But now Carroll Lucia, a semi- 
retired automotive engineer from 
Suamico, Wis. has developed a 
simple conversion kit that over- 
comes this problem. His design 
goal was a do-it-yourself kit that 
required no change in internal 
engine parts, replaced only the 
intake rockers and carburetor, and 
could be reconverted in one hour. 

The mechanical work consists of 
removing two intake rockers on 
each bank and replacing them with 
metal bridges. One end of the 
bridge has a hole through which a 
dummy pushrod projects. The rod 
runs freely through the hole and a 
spring on the rod provides pressure 
to hold the valve lifter on the cam. 
Thus, the pushrod bobs up and 
down but does nothing. 

The kit’s novel feature is an 
adjusting screw at the valve end of 
the bridge that you turn down to 
hold the intake valve permanently 
open to about 3/16 inch. With the 
valve open, the piston simply shut- 
tles air back and forth between 
inactive cylinders. 

To finish the job, replace the 
original carburetor with a special 
Holley carburetor intended for four 
cylinders. It mounts on a blanking 
adapter that closes off the intake to 
the unused cylinders. 

That's it. Your eight-cylinder 


two intake rockers replaced by dummy 


gas guzzler is now a fuel-thrifty V4. 
And best of all, if you want to haul 
a heavy trailer or drive through 
mountains, you can reconvert in less 
than an hour. 

If you're thinking that this must 
produce a galloping, vibrating 
mess, it doesn't. I visited Lucia's 
shop and watched as one conver- 
sion ticked over very smoothly at 
an estimated 600 rpm. Then I took 
his de-guzzled "73 Cadillac out for 
a spin and felt no roughness. The 
engine vacuum held steady at nine- 
in. Hg at 55 mph, so it wasn't too 
heavily loaded. 

Although it's true you won't peel 
rubber with this conversion, it does 
perform very pleasantly in city 
driving, and drifts along the high- 
way at legal speeds with no prob- 
lem. Much of the secret is the auto- 
matic transmission, which tends to 
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One bank of a de-guzzled V8 shows 


S ~n 
4, ^ 


pushrod and bridge (inset). Conversion 
performs adequately on less gas. 


compensate for lower torque. The 
manual passing gear can be kicked 
in for acceleration. This trades dis- 
placement for rpm, but works fine. 

Lucia cautions that only some 
cars, particularly those with over 
400 c.id., will really benefit from 
conversion. And some of those with 
hopped-up, high-compression en- 
gines are not good candidates be- 
cause the remaining four cylinders 
work harder, leading to detonation 
and rough performance. So before 
recommending the conversion, he 
wants to know the specific car, 
year, and model to evaluate it on a 
displacement-per-ton-mile basis. 

At present, Lucia isn't projecting 
specific gas-mileage gains, except 
to say you'll probably get 100 miles 
more per tank. The kits retail for 
$250. CARCO, Box 114, Suamico, 
Wis. 54173. 
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Concrete 


facings 
out pizzazz 
in your pavings 


simple beauty treatments 
can transform your 
plain-Jane concrete 


By RICHARD DAY 


Concrete is that utilitarian gray 
stuff with the smooth-troweled fin- 
ish, right? 

Not always. Concrete can also be 
colorful. And it can have any 
texture from glassy smooth to rope 
rough. What's more, the showier 
faces are often easier to create than 
the common smooth-troweled fin- 
ish. There are many ways to add 
glamour to concrete patios, side- 
walks, steps, and floors—indoors 
and out. 


Color it 


Coloring pigments can be added 
to the batch as you mix the 
concrete. You can buy the pig- 
ments at concrete and building- 
materials suppliers. Ready-mix 
concrete can be ordered in color, 
too. For good pastels and clear 
dark colors, use white portland 
cement rather than natural gray. 
You can get it from a terrazzo- 
supply dealer; it costs about twice 
what gray does. 

For small projects it's cheap 


Exposed aggregate alternates with 
smooth, white concrete steps to lend 
color and textural variety to entryway of 
modern house (top). Gray aggregate in- 
tegrates steps with desert plants and 
sand around them. Middle: Hand-set 
stones in varied but subtle colors form 
intricate formal patio around fountain. 
Left: Exposed gray aggregate in white 
concrete is used with brick feature strips, 
which add color and break up space of 
large walkway. 
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Face-lifts for concrete: 1) Red dust-on 
color and tamped-in stones (sample not 
cleaned up). 2) White concrete, golden- 
rod integral pigment, tamped-in aggre- 
gate. 3) Blue sand-mix topping course 
with hand-set stones. 4) Red dust-on col- 
or, pattern-stamped. 5) Blue pigment in 
white concrete with aggregate cast in 
retarder-coated plastic form. 6-7) Ag- 
gregate-transfer samples in various col- 
ors. 8) Stones hand-set into various 
mixes. 9) Natural concrete with inte- 
gral olive-colored pigment. 10) Same 
with blue pigment. 11) Plastic-form cast- 
ing with peach pigment in white con- 
crete. 12) Same with green pigment. 
13) Natural concrete with tamped-in ag- 
gregate. 14) White concrete with golden- 
rod pigment poured over sand-embedded 
aggregate. 15) Gray concrete with black 
integral pigment; stones. 


enough to use coloring pigments 
and white cement throughout. For 
large ones, however, you'll want to 
use the two-course method: Make 
the bottom layer plain gray, then 
mix pigment with the top layer, 
using white cement if you choose. 

Another way to save pigment— 
and money—is to dust on the color: 
Cast the slab of white or natural 
concrete as usual. 'Then, just before 
floating and finishing, a light dust- 
on coloring mix is sprinkled over 
the surface and floated into it. 

Dust-on coloring is more than 
just pigment; it's a mixture of 
materials. You may be able to buy 
it premixed (manufacturers of this 
and other hard-to-find products are 
listed at the end of this report). Or 
you can make your own: Mix one 
pound of concrete pigment with 
two pounds of mortar sand (fine 
beach sand), and two pounds of 
white portland cement. The drier 
the sand, the better. 

All colored concrete needs care- 
ful, seven-day curing. A covering of 
clean wet sand is good. So is 
continuous wetting with a lawn 
sprinkler or a soaker hose. Howev- 
er, do not use a plastic sheet to 
cure colored concrete. It might 
blotch the colors. 

You can also color concrete by 
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integrally colored topping course, with 
colorful pea gravel mixed in, fills upper 
34 in. of forms. Base course was natural 
gray. Topping course is struck off level 
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Dust-on color saves 


E 
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To color only top quarter inch of con- 
crete, sift pigmented mix through fingers 
over struck-off slab. Use two applica- 
tions for even coloring. After dusting, 
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ethod: Beauty is only skin d 


with forms (left), then left for its initial 


set. It needn't be troweled because it is 
brushed later (right) to expose the tops 
of the stones. 


gment and money 
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float color into surface with magnesium 
or wood float. If wood float is used, it 
should probably be steel-troweled later, 
unless you want very rough texture. 
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Mix integrally colored concrete until 
color is uniform throughout. Mix dry— 
before adding water. Pigment can be 
added to cement or to the coarse aggre- 
gate. Cardboard mixing boat is handy. 


Plastic forms are available with many 
patterns and textures. The smoother the 
surface, the harder it is to reproduce. 
Watery mixes do it best but end up weak. 
Stiff, dry mixes turn out best overall. 


Crude pattern stamp was created from 
wood scraps nailed to a piece of 2x4. 
Found objects—cookie cutters, floats, 
trowels—also make good stamps. Use in 
a repeat pattern across the surface. 


staining it after casting. Inorganic 
chemical stains penetrate and react 
with the calcium in the concrete to 
color the surface permanently. 
Stain gives a natural stone-like 
finish, with the color in the surface, 
not merely on it. For a burnished 
mellow tone on smooth concrete, 
indoors or out, coat the stained 
surface with a matching colored 
wax. Textured, porous, or rough 
outdoor concrete takes on a more 
uniform color if a matte-finish 
toner is applied after staining. 
Stains, accessory waxes, and ton- 
ers come in eight colors. A gallon of 
stain will give the necessary two 
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Two-course project needs concrete 


bonding agent because base course was 
laid several weeks before with pumped 
concrete [PS, June '74]. If base were 
still soft, bonder wouldn't be needed. 


Air bubbles are biggest problem with 


plastic-form castings. One way to avoid 
them is to vibrate edges of form with 
oscillating sander (without sandpaper). 
Tapping the sides firmly helps too. 


Stamp should be embedded while sur- 
face is fresh enough for good penetra- 
tion but not so soft that impressions will 
fill in. Orbital sander helps. Surface may 
be troweled if too rough. 


coats to about 400 square feet of 
concrete. You should get double 
that coverage with the wax. A 
gallon of toner covers about 250 
square feet. 

Oil-base and  alkali-resistant 
stucco and concrete stains also will 
do the job. So will concrete paint: 
oil-base, latex, chlorinated-rubber, 
or portland-cement. But painting is 
a cop-out when there are so many 
more durable coloring techniques. 


Texture it 


You can line a concrete form 
with almost any textured material, 
and the texture will appear on the 


eee Ee 


Top course (shown in color on previous 
page) fills upper 9$ in. of forms. Bond- 
ing agent may be wet or dry. One wheel- 
barrow of topping fills two 30-by-30-in. 
patio squares. 


Finished concrete casting should pick 
up all the lines and patterns of the form. 
If aggregate is to be exposed, a concrete 
retarder would be painted liberally on 
inside of form before casting (see text). 
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Bushhammer, a mason's tool with meat- 
hammer-like business end, can be pound- 
ed on hardened concrete to expose the 
underlying aggregate. It's hard work, so 
don't try too large a project. 


face of the concrete cast in it. 
Rubber mat form lining is made for 
this purpose in many textures. An | 
old floor mat from your car will | 
also work. So will rubber stair | 
tread. Rubber matting can be glued 
to the sides of any flat or simply 
curved form. Rubber form lining 
can even be cemented to your lawn | 
roller and used to texture a slab’s 
surface. 

Wood moldings nailed inside a | 
wooden form leave incised marks | 
on the casting. Tiles cast face down 
on wrinkled polyethylene sheeting 
come out glossy and crinkly. 
Another trick is to cast concrete on 


For aggregate-transfer step, stones are 
pushed to about one third their depth 
into damp sand. Concrete is spread over 


stones. Hardened tile is inverted and 


sand dusted off. 


poly sheeting laid over pebbles. 
These leave interesting dimples in 
the surface of the inverted casting. 

Plastic forms also are available. 
These give both shape and texture 
at the same time. 

Apply mold-release oil—old en- 
gine crankcase oil—to nonglossy 
form liners before casting. Use 
vegetable oil from the kitchen on 
rubber form liners. Glossy forms 
release without oiling. 

Concrete slabs can be textured 
by hand-tooling. Do this after 
floating but before the surface sets 
up too hard. For rougher textures 
work the concrete while it’s still 
fairly plastic; wait until it’s stiffer 
for a finer look. Your tool can be 
almost anything: float, trowel, bur- 
lap, sponge, wood, brush. Use 
straight lines, curves, circles, 
swirls—whatever looks good. 

The ultimate tooling technique 
incises a slab with petroglyph-like 
marks. These can form patterns and 
designs of any kind you can dream 
up. Mortar jointing tools make 
V- or U-shape incisions. A screw- 
driver, tin can, or the edge of a 
trowel can be used as the tool. 

Pattern stamping is another 
form of tooling. Professionals do it 
with metal stamps that are 
pounded or “walked” into the sur- 
face of the slab. A red-colored, 
brick-patterned concrete driveway 
looks quite convincing. You can 
also get a pattern-stamped effect 
with found objects and homemade 
stamps. 


Expose the aggregate 


The stones used in concrete, if 
exposed at the surface, can give it a 
handsome face, especially if you 
use attractive stones from a terraz- 
zo-supply dealer. Smooth, rounded 
stones intended for yard decoration 
make good exposed aggregates, too. 
But don't use soft, porous stones if 
they'll be subject to freezing. 

For slabs, the simplest aggre- 
gate-exposure method is to spread 
the stones over the struck and 


FACE TREATMENTS FOR CONCRETE 


Treatment Appearance Timing 
TEXTURES 
Troweled Rougher than smooth- As soon as 
troweled concrete water leaves 
the surface 
Stamped Patterned Same as above 
Formed Whatever texture the During form 
form has is imparted to construction 
the concrete 
Integral One-course: colored During concrete 
all the way through— mixing 
horizontal and vertical 
surfaces 
Two-course: Only the 
top layer contains topping layer 
color— horizontal 
surfaces only 
Dust-on Top 44" contains the Just before 
color— horizontal floating and 
surfaces only finishing 
Stain - Colored at the surface— 
(chemical) vertical and horizontal years of aging 
surfaces 
Paint, stain same as above After curing 
and drying | 


AGGREGATES (COLOR AND TEXTURE) 


Integral Colorful, texture- During mixing 
adding ag mixed 
throughout the concrete 
Tamp-in Surface layer contains As soon as water 
the ag—horizontal 
surfaces only but don't wait 
too long 
Hand-set Larger stones stick Same as above 
out from the surface 
in planned arrangement 
Aggregate Surface layer contains During forming 
transfer the ag—horizontal 


surfaces only 


Looks like a cross- 
section of concrete, 
ag showing 


Bushhammering 


floated surface, tamping them in 
even with it. A wood float, a 2x4 
on edge, or a brick can be used as a 
tamper. Timing is important. If 
you add the stones when the con- 
crete is too soft, they'll disappear 
beneath the surface. If the concrete 
is too hard, they won't sink in 
enough to hold. It also helps to 
make the mix with fewer stones 
than normal to accommodate the 
added ones. 

Or you can cast a normal base 
and strike it off enough below the 
form tops to leave space for 
tamped-in stones. 'Then immediate- 
ly pour a colored-sand-mix topping 
course— without stones. Strike it off 
and tamp the stones into it. 

An alternate method, used for 
terrazzo, puts the pretty stones 
right in the topping mix. If they're 
not too costly, you can simply 
make the whole mix with them. 

With all of these methods, brush 
off the surface mortar to expose the 
upper one-eighth to one-third of the 
stones. No more or they could work 
loose. Don't try to do more than 


After hardening 
and form removal 


How to do it 


Use wood, metal, rubber, sponge rubber, canvas, 
or other float to create desired surface texture 


Impress the soft, floated surface with purchased 
or home-built pattern-stamping tool. Trowel over 
if smoother appearance is desired 


Build form of, or line it with, a textured material: 
rubber mat, rope, styrofoam, plastic, plywood, 
glass, etc. 


Add from 142% to 10% by weight of coloring pigment 
to the cement. Natural cement will gray the tone; 
For pure, bright pastels use white cement 


During mixing of Add coloring pigment as above, but only to the topping. 


If cast slab is to be inverted, reverse procedure 


Put on dusting mix in two applications by 
sifting through fingers 


After one or more Clean, acid-etch, dry, then brush on the stain in 


two applications. Coat with colored wax; follow 
directions on container 


Use alkali-resistant stain or paint. Apply with brush 
or roller. Use floor/deck paints for floors 


Add special ag to mix in place of sand or gravel or 
both. May be combined with integral colors. Brush 
and flush surfaces to expose ag 


Spread ag on soft concrete surface and tamp in 


leaves the surface, with a wood float. Brush and flush to expose top 


V5 (or less) of stones. May be combined with integral 
or dust-on coloring. 


Set stones into soft surface by hand in any pleasing 
pattern. May be combined with integral or dust-on 
coloring - 


Casting is made upside down. Ag is embedded in 
sand or other medium % to 44 of their depth. Natural 
or colored concrete is cast over them. When hardened, 
tile is inverted and excess sand brushed off to . 
expose ag 


Chip away the surface mortar with a bushhammer 
until ag is exposed. May be used with integral 
coloring 


about 50 square feet in a single 
casting /brushing session. 

Face-down form castings—such 
as those discussed in the texturiz- 
ing section—obviously cannot be 
brushed and flushed while the 
forms are on. Yet if you strip the 
forms in time for brushing, your 
casting will slump into a wet mess. 
The answer is to use a surface 
retarder. Painted onto the form 
before casting, the retarder delays 
the surface set. Two or three days 
later, your forms can be carefully 
stripped and the casting's surface 
brushed. Watch the timing. It var- 
ies with the retarder used, how 
thick you apply it, how long it 
dries, how wet your mix is, and 
weather conditions. Experiment. 

A concrete-products dealer 
should have retarders. Good ones 
are Agreveal F, Tuf-Cote, and Hi- 
V. The latter two come in various 
strengths; which one you should 
use depends on whether you want a 
light, medium, or heavy exposure 
of the aggregate. With Agreveal F, 

[Continued on page 123] 
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$1000 GRAND PRIZE AWARD 


jenen T. ms as UE 


Here are the EI 


9 winners - 
of the PS/APA 


This table stood out, 
many tables submitted, for its 
shrewd panel 
how parts are nested to elimi- 
nate waste), excellent propor- 
tions, and sturdy base. On fac- 
ing page, designer demonstrates 
assembly; top panel locks on. 


Our second annual project contest, created 
jointly with the American Plywood Assn. 
and announced in our Nov., Jan., and Feb. 
issues (with a March 1 deadline), elicited a 
flood of entries, most of them notable for 
their ingenuity and many of them distin- 
guished by design skills. We'd broadened 
the scope of last year's rules, which re- 
quired all entries to be built from a single 
4-by-8-ft. sheet. This year's projects could 
qualify in any of four categories, depending 
on the amount of plywood used: half (4-by- 
4-ft.) sheet, full sheet, sheet-and-a-half, or 
two sheet. A First Prize and Honorable 
Mention were to be chosen in each category 
with a Grand Prize to be awarded to the 
entry that the judges felt best demon- 
strated the versatility and economy of 
well-planned construction from flat panels, 
as at right. Rules for 1979's contest will ap- 
pear in our October issue; we welcome your 
participation.—A/ Lees 


PHOTOGRAPHY AND ACCESSORY CREDITS 


Grand Prize: Photos by Brad Mollath; china, flatware, 
and crystal from Pottery Barn, Santa Barbara, Calif. 
First Prizes: Photos by Strode Photographers; Orre- 
fors crystal from LeRoy Jewelers, pottery from Old 
Town Potters, toys from Stadium Toy, all of Tacoma, 
Wash.; books from Mostly Books, Gig Harbor, Wash. 
Honorable Mentions: Photos by Strode, except for 
dinghy by Andy Holota, Abbotsford, B.C.; plants 
from Ghilarducci’s Florists, Dansk flatware from 
Gunderson's, both of Tacoma, Wash. 


Winnowing down 500 qualified entries to a dozen top 
contenders proved a heavy task for the judges. We 
didn't realize, until the final choices shown on these 
pages had been made, how many unusual features the 
list of winners had. (These did not influence our judg- 
ing, which was done strictly on the basis of merit; we 
discovered these features after judging was complete.) 
€ Winning entries showed broad geographical dis- 
tribution. Only one state (California) won twice, and 
the East Coast, Midwest, and Northwest were repre- 
sented. For the first time, we had winners from 
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EDGE PIECES FOR TOP 


11/2 


JOHN LEGGITT, Santa Barbara, Calif. 
SHEET Knock-down dining/serving table 


qe 3" EDGE PIECES | 


from 


utilization (note 


THIS HALF &HEET 
IS USED UNCUT 
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our neighbors north and south of the border as well. 

€ Appropriately, last year’s winners were repre- 
sented, too: Honorable Mention winner Charles T. 
Goulding won a top prize last year. 

è We also had a town turn up again that was repre- 
sented last year: a '77 Honorable Mention winner was 
from Woodland Hills, Calif., home of a ’78 winner. 

€ One entrant placed twice in this year's contest: 
Ron Newbry had entered in both Full Sheet and Two 
Sheet categories, winning an Honorable Mention in 
the former and First Prize in the latter. 


hi 


e Oddest of all was the fact that, though only one 
entry in the Sheet-and-a-Half categorv made it into 
final judging (largely because this was the least popu- 
lar category, with only 46 qualified entries), we finally 
moved that entry up into the Grand Prize spot. That 
left Sheet-and-a-Half’s cupboard bare, with no contend- 
ers for First Prize or runner-up. Since the Full Sheet 
category had far more entries than any other—and the 
most contenders for awards—we decided to switch the 
unfilled prize slots to this category, which is why you SS F (hee Sage Neer alee) 
Continued SEELEN NO Tae now ae des 
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$500 
FIRST PRIZE 


HALF 
SHEET 
LORI MICHELLE BOWDEN, 


Carbondale, Ill. 
Siot-together coffee table 


"an, 


S500 FIRST PRIZE 


| FULL PATRICK NYBY, Woodland Hills. Cali 
SHEET Wine center 


9500 FIRST PRIZE 


TWO HON NEWBRY, Yakima, Wash 
SHEET Study center that grows up 


elf / desk / stool unit tor? 


Designed into this clever, L-shaped 
a child's room is the option of reassembling the same com 
ponents to scale the unit for an older student. Stools legse 
are repositioned for greater height heh desk is raised 
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No-waste cutting layout even 
provides four positioning 
blocks for tabletop's under- 
side. Voids in cut edges were 
filled before priming, then 
sanded smooth for painting 
with a contrasting color. The 
winner is a college student; 
when notified of her prize 
money, she told us she could 
now pay for a motorcycle 
tune-up. Entering contest was 
design-class assignment at 
So. Illinois University. 
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WINE-RACK 
DETAIL C 
i62" LONG 
(2 REG'D! 
OMIT SLOTS MARKED "x" 


W'INE- RACK 
DETAIL A 
(2 REGQ'D | 


2/4" A-C (BOTH SHEETS) WF 
Eget [T] H : agl" 


i 2 
T. DESK Bice 


DESKE SIDE , 
OR 
BACK 


ia” 


see four single-sheet awards. (Hon- 
orable Mention winners get a selec- 
tion of Popular Science books. ) 

As with last year’s entries, there 
was great diversity. We  had— 
happily—a smaller number of pur- 
ple-martin houses, but there was, 
again, a heavy representation of 
children's furniture and | play 
equipment and a great many stereo 
centers. Several of the latter were 
handsome and practical but were 
too similar to commercial units to 
warrant an award. 

In keeping with the times, we 
had such energy-saving devices as 
food dryers and a solar-heated dog- 
house. The doghouse design was 
intriguing, but when we phoned to 
find out why no photo was sub- 
mitted with the entry (as required 
by the rules) we learned the 
project had never been built. "I'll 
finance construction with the prize 
money," the designer told us. 

Something to bear in mind if you 
want to enter next year: Don't cut 
corners. Entries that don't meet 
our stated requirements must be 
disqualified. It's not fair to other 
contestants to ask for exceptions. 

'Take another look at the cutting 
layout for the Grand Prize project; 
it shows what makes a winner. This 
sturdy, useful table is laid out for 
the simplest possible construction; 
the designer determined his initial 
cut sequence to speed the work. 
First cut trims off a panel to be set 
aside for later; second and third 
cuts notch out a section that leaves 
a workpiece consisting of identical 
halves in mirror image. Your 
fourth cut slices this panel on its 
centerline; you flop the right half 


Continued 


This silent butler is as handy on a 
shaded patio as in a dining room; the 
"egg-crate'" rack stores two cases of 
wine and has bins for bottles of unusu- 
al shape. The slotted shelves keep a 
dozen stem glasses ready for service. 
Paint the rack parts prior to assembly; 
it's a tedious job afterward. 
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HONORABLE 
MENTION 
AWARDS 


HALF 
SHEET 


JAIME MACOUZET, Puebla, Mexico 
Three-position nursery whale 


FULL 
SHEET 


RICHARD GUIMOND, 
Bowie, Md. 
Secretary/ vanity with bench 


FULL 
SHEET 


RON NEWBRY, Yakima, Wash. 
Knock-down vise table and sawhorse 
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FULL CHARLES T, GOULDING, Elkins Park, Pa. 
SHEET Knock-down buffet/dining table 


WILLIAM SCHROEDER, Merritt, B.C., Canada 
Flat-ended dinghy 
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nuity; this design 


is from south of 
the border. On 
its tummy, the 
whale is a gentle 
rocker; on its 
back, a sturdy 
play desk; up- 
ended, it’s an 
emergency high- 
chair (but add a 
safety belt for 
active diners). 
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- TO" 
DESK SIDE 


Whether you build this as a desk or accounts center for the 
kitchen, or add a mirror for a teenager's vanity, you can't make 
better use of one sheet of plywood: Note that the cutouts in 
the desk sides become the legs of the bench. 


Lack a formal 
dining table or 
handy buffet for 
self-serve parties? 
This store-flat unit 
serves both pur- 
poses and can also 
be set up when 
large work surface 
is needed. Nesting 
saves plywood. 


EN 

Our third single- 
sheet runner-up is 
a pair of workshop 
accessories: split- 
top vise table and 
a matching-height 
sawhorse to sup- 
port long stock. 
Details for thread- 
ed-rod clamps will 
be on APA's plan. 


A retired Canadian 
businessman built 
this minimal boat 
from two different- 
thickness sheets of 
ply, plus a 1x4 
and 1x2's. Latter, 
spaced on cleats, 
form duckboard 
floor to keep feet 
dry. Full details on 
this, the home- 
made  oarlocks, 
and the 11/4"-dia. 
oar handles that 
take the plywood 
blades shown, will 
be given on plan 
sheet described at 
right. 


under the left, tack them together, 
and do the balance of the cutting 
through both halves simultaneous- 
ly. That way you'l assure dupli- 
cate parts for precise assembly. 
Those 183"-wide edge strips (six a 
full 45” length, 12 half length) are 
glue-nailed in layers to beef up the 
4'-square top to a good-looking 2" 
thickness. More importantly, they 
provide a lip to lock over the base. 

The other winners display a sim- 
ilar flair for design logic. We show 
cutting layouts for all nine. Some 
have more waste than others, but 
all make efficient use of their panel 
or panels. The dimensions given on 
all the diagrams are layout dimen- 
sions. They assume you’ll center 
your kerf on the cutting line, which 
is easy if you mark broad layout 
lines to match the width of your 
kerf.—Al Lees 


Detailed plans for last year's winners 
—àas shown in our August '77 issue—are 
available from American Plywood Assn., 


Box 2277, Tacoma, Wash. 98401. The 
twelve projects are split into two plans 
packets to correspond to last year's com- 
petition categories: Outdoor and Indoor. 
Each packet is $1 and contains full data 
for six projects, each of which can be 
built from a single 4-by-8-ft. sheet. Plans 
for 1978's winning projects are now be- 
ing prepared. For price information, 
query APA at address above. 
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Air and electric tools and a few acces- 
sories: Upper right, Rockwell 2210 '4"- 
drive air impact wrench; left, Rockwell 
2208 *$"-drive air ratchet: between the 
Rockwells, a Proto 144"-drive impact uni- 
versal joint; center right, a palm-sized 
Rockwell 2209 3$"-drive impacter with 
"feather" throttle; below that, a Proto 
3$ -drive three-inch-long impact exten- 
sion, and a 15/16" six-point impact 
socket; bottom, Black & Decker 7940 
14“-drive electric impact wrench, and 
an air tire chuck. 
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wrencnes 


save time and 
skinned knuckles 


By RICHARD DAY 


When you change spark plugs, 
rotate tires, do a mufller-tailpipe 
job, remove a cylinder head— 
anything on your car involving 
many threaded fasteners—using a 
power wrench speeds your job. 'The 
Chrysler people recently found 
that powering fasteners cut about 
20 percent from flat-rate job times. 


You'll find one big drawback, 
though: cost. You can spend $75 


easily. And, if you must go out and 


buy an air compressor to run a 
pneumatic tool, figure on spending 
another couple of hundred. That 
understood, let's look at power 
wrenches and what they can do in 
the home auto shop. 

You'll find two kinds: electric 
and air. The electrics have electric 


Air-supply tapping of all air-driven 
tools is a 14” pipe thread. When fitted 
with a 14” quick-coupling adapter, hook- 
ing to the air hose is literally a snap. 
When the quick-coupling on the end of| 
the air hose is disconnected, it blocks| 
off the air flow. This way, no air is lost| 
when the hose is disconnected. 


Coiled nylon flex-hose plumbed to 
overhead 3$"-pipe air line helps you to 
keep a neat, safe, air-powered shop. For 
most 3¢°- and 14"-drive air wrenches 
use a minimum 5/16'-ID air hose. If 
hoses must be more than 15' long, use 
34°-ID. The air-supply hose is not de- 
signed to hold the weight of the tool, so 
attach a cable or line to carry the tool's 
weight. Line can even be spring-reeled 
or pulleyed and counterweighted for the 
utmost in convenience. 


motors; the air tools use air-vane 
motors. Both come with 35- or l5- 
inch output shafts (called drive 
size, the same as your socket 
wrenches). 'They require special 
socket wrenches and accessories in 
those drive sizes. 

An electric power wrench looks a 
lot like a portable drill, and it will 
get you into power wrenches at the 
least cost. Its three-wire grounding- 
type plug will fit standard 120-volt 
shop receptacles. 

An air wrench is more compact 
than an electric of the same drive 
size, yet it delivers somewhat 
greater torque. All the pneumatics 
require a tank-type air compressor, 
one that will put out at least four 
standard cubic feet of 90-120-psi 
air per minute—with a one-horse- 
power or larger motor. Minimum 
storage-tank size is 12 gallons, 
though a 20-gallon tank does it 
better. If you try to get by with a 
compressor that's too small, in 
steady use you may have to wait 
for it to catch up with vour tool's 
air demands. 

Both electric and air wrenches 
are impact wrenches (the exception 
to this is the air ratchet wrench, to 
be discussed shortly). When trig- 
gered, the output shaft spins freely 
at 1900-14,000 rpm, depending on 


make, model, and type. In this it 
resembles an electric drill. But 
when the power wrench meets re- 
sistance, the motor does not slow or 
stall as it would in a drill. Instead, 
on each rotation a small spring- 
loaded hammer near the business 
end of the tool strikes an anvil 
attached to the drive shaft on 
which the socket is mounted. 'Thus 
each impact moves the socket 
around a little until torque equilib- 
rium is reached, the  fastener 

breaks, or you release the trigger. 
Impact wrenches work equally 
Continued 


Impact socket at top is tougher than 
normal socket below it. The impact has 
thicker walls and stronger six-point de- 
sign. Special impact hardware must al- 
ways be used with an impact wrench. 
Dull black-oxide finish sets it apart from 
normal chromed sockets. Sold in both 
U.S. Standard and metric sizes, impact 
hardware isn't necessary with air ratch- 
et, though it's best there, too. 


Light oiling is required of air-driven 
tools each day you use them. Tool 
makers sell impact-tool oils, but many 
mechanics beat their high cost by using 
automatic-transmission fluid (any type). 
Electric tools need a light oiling once or 
twice a year. Consult owner's sheet for 
oil type and oiling locations. 


Raising scissors jack to lift a car is 
easy with this V 5"-drive Black and Deck- 
er power wrench. Drive hole of the jack 
was squared up with a Moto-Tool grind- 
er bit so it would fit the universal impact- 
extension. 


Deep-flex socket lets out-of-line fasten- 
ers be reached without time-consuming 
socket and extension changes. When 
loose, bolt drops into socket. At right, 
transmission-pan bolts are zipped off in 
fraction of time needed with hand tools. 
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Power wrenches 


[Continued] 


The 3$ "-drive Rockwell impact wrench 
has a "feather" throttle that's worked 
right to tighten, left to loosen. The 
thumb control lets you match speed and 
torque to the job. It’s small and light, 
and its 75-ft.-lb. torque handles most 
automotive jobs, such as locking belt 
adjustment on alternator, 


Air ratchet's best feature is its ability 
to work in hard-to-reach places. This 
handy Rockwell model is great for mani- 
fold, radiator, carburetor, and other bolts 
that are tough to reach and turn any oth- 
er way. You may have to break first by 
hand-ratcheting, — final-tightening the 
same way. Watch out, though, for strong 
torque backlash. Unlike an impact 
wrench, the air socket can bust your 
knuckles when the turning gets tough. 
When using it to replace spark plugs, 
finish tightening by hand. 


well tightening or loosening. Direc- 
tion of rotation is controlled by a 
switch or two-way trigger. For all 
their torquing power, impact 
wrenches have practically no re- 
coil. Holding one is easy. 

Both air and electric impact 
wrenches must always be used with 
tough impact sockets and accesso- 
ries. Besides being stronger, black- 
finished impact hardware is built 
to run true. In comparison, an ordi- 


108 | POPULAR SCIENCE 


Power-wrench output shaft comes in 
two common variations—the detent ball 
(right), and the retaining ring, or hog 
ring. For do-it-yourselfers, either method 
of attaching to a socket works fine. A 
positive-hold detent pin (not shown) is 
also available. But it makes more work 
out of socket changes. 


Adjustable air regulator is part of most 
pneumatic wrenches. Controlling the 
amount of air lets you adjust the tool's 
speed and torque. It also allows it to be 
used at pressures above the usual 90- 
125-psi range without excessive tool 
wear. Usually numbered, air regulators 
are not so accurate that you can trust 
them for final torquing of fasteners. 
When important, final torque should be 
done by hand with a torque wrench. 
Ideally, your air-storage tank will have a 
regulator, too. Set it at 90 psi. 


nary socket extension dances 
around when you spin it. Proto 
offers a huge line of impact hard- 
ware; so does Snap-On. Sears and 
Wards handle all the basic impact 
tools and accessories. 


Air socket wrench 


Latest development in the pow- 
er-wrench field is the air ratchet or 
air socket wrench. It does not work 
on the impact principle, but is an 


air-driven ratchet. Most useful in 
32-inch drive, this tool is a real 
helpmate in handling spark plugs, 
carburetor mounting bolts, mani- 
folds, radiators, oil pans, and much 
more. Its angle drive reaches in 
and loosens or tightens where other 
hand and power tools develop 10 
thumbs. The air ratchet looks like 
an ordinary ratchet, but with a fat 
hand grip containing the air-vane 
motor and drive mechanism. Its 
output shaft turns at a free speed 
of about 100 rpm on one model. 
This slows to zero at the tool’s 
torque limit. Directional changes 
are the same as with normal ratch- 
et wrenches: Just turn a control on 
the ratchet head. 

After breaking loose a fastener 
by pulling the air-ratchet handle, 
you can power the threads out. 
Tightening, you run in the threads 
under power, then give a final 
tightening by hand-pulling. 

As much as power wrenches 
offer, they do not replace the stan- 
dard mechanic's hand tools. Some- 
thing else: Never use a power 
wrench as a torque wrench, for no 
DIY power wrench can tighten to a 
preselected torque. Using one, the 
possibility of overtightening is at 
your fingertips. 

Don't abuse the power of an air 
wrench by muscling on bolts with 
dirty or damaged threads either. 
It's faster to clean the threads or to 
buy a new bolt than to have to 
extract a broken-off one. Clean 
dirty threads before loosening or 
tightening a fastener. 

In critical spots, such as spark 
plugs, cylinder heads, and the like, 
always finish with a torque wrench. 
Be careful of cross-threading, too. 
Make sure that all threads are 
properly started first by hand, or 
the wrench's power will do a job of 
cross-threading such as you've 
never seen. Another thing: When 
using an impact tool to remove 
nuts and bolts, be sure the tool is 
set for left-hand rotation. BH 


WHERE TO GET POWER WRENCHES 


Black and Decker Mfg. Co., Towson MD 21204 
(electric, air); Montgomery Ward and Co., 619 
W. Chicago Ave., Chicago IL 60607 (electric, 
air; Rockwell Intl., Poplar Towers, 6263 Pop- 
lar Ave., Suite 600, Memphis TN 38138 (elec- 
tric, air; Rodac Corp. 1005 East Artesia 
Blvd., Carson CA 90746 (air); Sears, Roebuck 
and Co., Sears Tower, Chicago IL 60684 (elec- 
tric, air); Skil Corp., 5033 Elston Ave., Chicago 
IL 60630 (electric); and Thor Power Tool Co., 
175 North State St., Aurora IL 60505 (electric). 


Power wrench torques (ft.-Ibs. at 90 psi) 


IMPACT AIR SOCKET 
SIZE — AIR  |ELECTRIC| OR RATCHET 
"n 55-75 | 40 to 50 
i4" | 160-300 | 100-240 a 
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PS leisure-home plan 
Swept-back 
Grab both ends of a conventional rectangular floor plan 
and bend them back, and you've created fresh excite- 
ment for any site with a view. Whether at waterside 
or on mountainside, the angled plan lets the house fol- 
low the site's contour to broaden the angle of view 
from within. Window walls flanking the fireplace mass 
soar up through the two-story living room. Projecting 
beyond it is a cantilevered deck with bench/rail that 
also prows into your vista. And the loft-like balcony be- 
tween the upstairs bedrooms shares this sense of ex- 

pansion into the outdoors. 

It's a versatile house for entertaining. Want to pull 
in the scale for an intimate evening grouping before a 
blazing hearth? Just close the barn-door-like sliding 
walls to shut off dining and study alcoves to either 
side. Need space for a big party? Open the walls to set 
up your buffet in the dining room and your bar in the 
study. A pass-through from the kitchen lets the dining 
room work in both a formal and an informal manner. 
The study also doubles as a downstairs guest room if 
upstairs bedrooms are full. It has direct access to the 
half-bath that's tucked into the utility room next to 
the back door. Also note the economically backed-up 
baths on the upper level.—A/ Lees 
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How to order your plans 
Swept-back study plan ($1) is enlarged floor plan with added 
data. Plans from earlier series—and others not published in 
PS—are catalogued in V-PAC Guide ($3). Swept-back plans 
(VPS #44) are $40; three sets $55; five sets $65—plus post- 
age/handling ($1.50 in U.S.; elsewhere $2.50). Send orders 
to Vacation Plans Service, Box 622, Princeton, N.J. 08540 
(U.S. funds only). V-PAC Council is a group promoting qual- 
ity leisure-home plans (membership list in PS, March '78). 
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No hidden extras: 


Slick, husky metal lathe 


Usually when you set out to buy a 
new metal-cutting lathe you start 
with a price that may seem attrac- 
tive, but quickly find it is for a 
bare-bones machine—no motor, no 
chuck, etc.—and that the final price 
is vastly different. Not so with this 
slick and husky new Jet 10"-swing, 
24” center-to-center engine lathe. 
The $1950 base price includes a 
one-hp 120/240-volt motor, a fine 
three-jaw 6"-diameter self-centering 


Miniature 
lathe turns, 
mills, drills 


Nothing is more vital to 
accurate lathe work than 
a massive, rigid tool base 
and a means of taking up 
sliding clearances on the 
carriage and cross-feed. 
Machinex 5, a new U.S.- 
made lathe, meets both 
requirements with a cast- 
iron base, either 20" or 
24" long, plus dovetailed 
ways and adjustable gibs. ‘The 
headstock has ball bearings. Six 
spindle speeds, from 250 to 4000 
rpm, are available by simple belt 
changes. There are no gears. Swing 
is 5" over the wavs and 3l$" over 
the cross-slide. 

Set up for vertical milling or as 
a drill press, a very solid 114” tubu- 
lar steel mast accepts the entire pow- 
er head and has rack-and-pinion 
vertical feed. Again, sliding play is 
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chuck, quick-change gearbox for 
threading, gears for metric thread- 
ing conversion, tool post, a sub- 
stantially built steady rest, 8"-di- 
ameter faceplate, chuck back plate, 
a heavy chip pan, and a pair of cen- 
ters. 

'That should be enough to get you 
into man-sized metal-lathe work, 
but there are additional accessories 
available, such as a four-jaw inde- 
pendent chuck, follow rest, coolant 


Lathe's cross-feed is T-slotted for hold-downs. Ac- 
cessory compound is available. Tool holder accepts 
square bits or boring bar. Collets in box are extremely 
accurate—largest is 14” bore. 


adjustable on this little machine. 

I tried the Machinex 5 in both 
turning and milling modes and, al- 
though it has some minor inconven- 
iences, its capabilities far outweigh 
them. I’m used to the big, quickly 
adjusted handles and power feeds 
of larger lathes. On Machinex 5, you 
must use Allen-type wrenches, for 
example, to loosen the tailstock 
when you change tools. 

Carriage feed is accomplished 


pump, floor stand, etc. A taper at- 
tachment is not currently offered, 
but the tailstock can be offset for 
taper turning. 

Operating the machine is a real 
pleasure. The 1-1/16" bore spindle 
rides on tapered roller bearings. 
The gearing is smooth and quiet. 
Some thoughtful designer even 
formed a tool tray on the heavy 
cast-iron lid of the headstock. 
While 34 hp is frequently thought 
of as being adequate for a 10” lathe, 
the definite feel of sufficient power 
from the one-hp reversing motor is 
evident when you take the first 
roughing cut. 

Complementing the well-built 
headstock, the wide-set bedways 
(three “V” and one flat way) are 
induction hardened and ground. 
The lathe bed is high-strength cast 
iron, It’s a hefty piece of machin- 
ery, weighing in at about 570 
pounds. 

Set up for inch threading, the 
quick-change gearing gives 40 
pitches from four to 112 tpi. Four 
gears must be changed in the train 
driving the change box to cut any 
of the 24 available metric threads. 

The belt drive from spindle to 
motor is fully guarded. Spindle 
speeds range from 75 to 1100 rpm | 
in 12 steps. 


Power head slips into dovetail mount 
of vertical mast. Rack-and-pinion feed 
handle (not shown) moves head vertical- 
ly for use as drill press or mill. 


only by manually cranking the feed 
screw, so rapid carriage positioning 
is impossible. Thus, you’re not go- 
ing to flip on automatic feed and 
stand back to pack your pipe while 
smoking blue chips fly. (A power| 
carriage may be available later as 
an option.) Also, locking the verti- 
cal-feed position to control milling 
depth requires reaching behind the 
power head and column with an 
other Allen wrench. But these are 


There is only one drawback to 
the machine: Some of the name- 
plates, made of pressure-sensitive 
foil, have a tendency to come loose 
in time. But this minor irritation 
is more than offset by a number of 
nice little features like visual oil- 
level gauges for spindle oil and a 
direct-reading micrometer dial on 
the tailstock. 

The 1024-P bench lathe, made in 
Taiwan, is distributed by Jet 
Equipment and Tools, 1901 Jeffer- 
son Ave. Tacoma, Wash. 98402. 
—Mack Philips 


Headstock is smooth-running and has 


anti-friction bearings. Husky helical back 
gears handle the turning chores. 


problems only if you're used to larg- 
er lathes. 

The tailstock is handily recessed 
for +1 Morse taper and the 1"-16 
threaded headstock has a seat to ac- 
cept some lovely collets ranging 
from 1/16" to 14”. I found it easy 
to hold turning within 0.0001" with 
the collets. The three-jaw chuck is 
not quite that good, but after mak- 
ing a 0.125" thick spacer collar to 
prevent inner faces of the chuck 
jaws from striking the spindle end, I 
found the runout of the chuck to be 
well within the accepted 0.003" for 
three-jaw chucks. 

As with all lathes, you order the 
basic lathe and purchase selected 
chucks, cutters, tools, and acces- 
sories separately to suit your needs. 
The basic 20"-bed lathe is $379.95 
($419.95 with the vertical mast and 
mounting accessory) . Expect to add 
at least another $100 for chucks, 
collets, live center, and so on. The 
l4-hp motor is included with the 
basic machine. 

You'll have many hours of fun 
learning the skills of precision ma- 
chine work on this delightful min- 
jiature lathe. It’s available from 
American Edelstaal, Inc., One At- 
wood Ave., Tenafly, New Jersey 
07670—E. F. Lindsley 


New version of Micro lathe is accurate 
and well-made. In top photo, tailstock is 
removed for better view of work size. 
Lever-feed tailstock, above, is great for 
small drilling. Milling attachment, right, 
clamps to cross-slide. The lathe will take 
about '&"-deep roughing cuts in mild 
steel. Finish cuts accurate within 0.001” 
are easy. 


Compactlathe | 
you can put together yourself 


A few years ago we reported on the 
then new “Micro” metal lathe, 
concluding at the time that it was 
well made, useful, and priced low- 
est of any machine of its size. 

Now there is a new Micro II 
lathe. Aside from the size (4l5-in. 


swing, 10-in. center to center), it 


looks about the same as the origi- 
nal, and the base price of $81.70 
($68.70 if you assemble it yourself) 
is still attractive. But the new 
model is an improved and more 
useful tool. It is, in fact, somewhat 
of a maverick among small lathes 
as far as ways of doing things go. 
Interesting deviations are: 

The bed is designed to be held 
down on the baseboard or bench 
only at the headstock end. This 
cantilevered mounting not only 
makes for easier cleaning of chips 
from around the bed, but, more 
importantly, it reduces the chance 
of distorting the bed by uneven 


clamping, which can cause inaccu- 
racy. The makeup of the bed is 
unique. The 214-in.-wide precision- 
ground bedway is attached to an 
extruded aluminum bed, which is 
filled with a material to make it 
"dead" and very rigid. 

Next feature is the lever-ac- 
tuated tailstock. It's no big deal for 
use with a center, but it sure is for 
drilling. Usually you can't feed a 
small drill fast enough in many 
materials to do a decent drilling 
jo with a tiny little tailstock 
handwheel. With the one-inch- 
stroke lever feed on the Micro II, 
you can feed it as fast as you want. 

A factory-assembled unit with 
15-in. bed and appropriate accesso- 
ries, ready to do some work, will 
run a little over $200. 'The milling 
attachment is $34.85. Many other 
accessories are available. It’s made 
by Taig Tools, 15048 Proctor, City 
of Industry, Calif.—Mack Philips 
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This tree is a leaner because of the 
heavy limb visible at top of the top photo 
as well as its offset trunk. Amateur log- 
ger has started the lower cut for the face 
notch at a 90-degree angle to the de- 
sired direction of fall. Center photo 
shows notch outlined on trunk of tree: 
note that cut is made below shoulder 
height. In bottom photo, back cut has 
been completed and tree has started to 
topple. Chain sawer is about to retreat 
via predetermined escape route. 
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Tree-felling tricks 


handle the tough ones 


Bring down leaners, hung-up 
trees, and those close to 
power lines and buildings 
with your chain saw 


By CHARLES SELF 


Basic chain-saw operation involves 
as much attention to safe handling 
as it does to efficient saw use: 
keeping a proper grip; starting the 
saw safely; watching for kickback, 
with your body positioned to avoid 
it; limbing from the opposite side of 
a tree, making sure of at least one 
clear escape path—preferably two— 
when felling; and keeping cuts 
below shoulder height. 

All of these rules are based on 
ground-level cutting of trees that 
present no real difficulties or extra 
dangers. But when problems or off- 
ground-level work crop up, chain- 
saw manufacturers recommend 
that you call in a professional to do 
the work. In many instances, hiring 
a professional tree worker is the 


Climbing spurs (left) make it faster 
and safer to get up a tree trunk. Check 


only way to go if safety is to be 
maintained. In nearly as many 
cases, though, adapting the rules for 
ground-level and basic tree felling 
will provide an experienced chain- 
saw user with a reasonably safe 
chance of taking out all but the 
very worst trees. 

If you’re in reasonably good 
physical condition, difficult trees 
can be brought down without dan- 
ger to you or to the surrounding 
property. If trees are exceptionally 
high, or are extremely large and 
close to buildings, or stand very 
close to (or have large branches 
running through) power lines, you 
are much smarter to leave the work 
to the pro. In many cases where 
power lines are involved, the local 
utility will bring in workers to 
remove the limbs, at least, which 
could interfere with power trans- 
mission. This will usually leave 
you with nothing more to do than 
take down the tree trunk when 
they’re done. 

In addition to a good, well-tuned 

Continued 
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for rentals; a set can cost $100. Safety 
belt (right) is essential for climbing. 


. Unlock the power of today's technology. 
he Understanding Series." From Texas Instruments. 


Self-paced. Easy-to-understand. 
Practical. Texas Instruments in- 
troduces the Understanding Series 
s—a family of lively, down-to-earth 
books written for anyone who 
vants to learn more about today's 
2lectronic technology and its im- 
act on our everyday lives. Ideal 
‘or individualized learning, this 
juick and easy approach can put 
understanding of these latest tech- 
nological subjects to work for you! 


And Texas Instruments makes it 
'ven easier with this special offer. 
low you can have your choice of 
iny two or more of these books at 
. reduced price. Buy all four and 
rave $1.50. Mail your order form 
oday! (Available for a limited 
ime only.) 
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Mail your check or money order to Texas Instruments, P. 0. Box o 

(3rd edition) $3.95 3640. M/S 84, Dallas, Texas 75285. Orders in Continental United | 

(1LCB-3311 Understanding Digital Electronics $3.95 States shipped prepaid. Foreign orders: Prepaid funds in U.S. dollars | 

O LCB-3321 Understanding Calculator Math $3.95 ON RRR SIRBEHT LOSIS, | 

O LCW-8161 Basic Electricity and DC Circuits $19.95 | 

Add applicable sales tax (except AK, DE, HI, MT, NH, OR) Name P i 

Special Offer: Address ————— k| 

Purchase any two books and save $.50 l 
Purchase any three books and save $1.00 El oo lii o6 

Purchase all four and save $1.50 Offer available for a limited time only. Prices effective June 1, 1978. Subject to change | 

= without notice. | 
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Understanding Calculator Math 

224 pages, $3.95 

All the basic information, formu- 
las, facts and mathematical tools 
you need to unleash the real power 
of your calculator. At home. On the 
job. In school or college. It’s packed 
with practical, everyday applica- 
tions for fast, efficient calculator 
problem-solving. 


Basic Electricity and DC Circuits 
1026 pages, $19.95 

The knowledge you will gain from 
this book will enable you to predict 
and control the behavior of the 
most basic and complex DC cir- 
cuits. Written in clear precise lan- 
guage, with numerous supportive 
illustrations and examples. Easy, 
rewarding and fun. 


| 
| 
| 
| 


Understanding Solid-State 
Electronics 

New third edition, 170 pages, $3.95 
Explains semiconductor behavior 
and applications, diodes and tran- 
sistors, uses and trends in inte- 
grated circuits. All in a simple, 
programmed-learning approach 
that will quickly familiarize you 
with this broad subject. 
Understanding Digital Electronics 
265 pages, $3.95 

An ordinary calculator is the 
springboard into the fascinating 
world of today’s electronic devices, 
circuits and systems. Now you can 
see and easily understand how 
digital electronics has changed our 
everyday lives—and how it will 
affect your future. 


| 
| 
| 
| 
| 
| 
| 
| 
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Tree-felling tricks 


[Continued] 


You'll need both hands free to climb a 
tree in safety, Coil of line is attached to 
safety belt. 


Once you're up where you want to be, 


drop line to helper on ground. Then hoist 


chain saw, gassed and ready to start. 


This leaner was hung up in two other 
trees. The photo sequence shows how to 
fell it without lines, a method that should 
be used only by experienced loggers. 


and sharp chain saw, you may find 
yourself needing something over 
100 feet of good, sturdy half-inch or 
thicker rope. Break strength is 
important: Three-strand Manila 
has a break strength of 2650 
pounds in half-inch rope, while 
nylon is nearly twice as strong but 
has a tendency to stretch more. 
This may cause problems in some 
uses. Never, under any circum- 
stances, use any kind of clothesline 
or other light line. You'll also need 
either climbing spurs and a safety 
belt or a good extension ladder. 
Use a wooden-— not metal—ladder if 
any power lines are in the vicinity. 
Sidehill cutting of leaning trees 
is a problem since the forces on the 
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First, cut a smaller than usual notch. 
Then slant in the back cut, bringing it 
all the way through (leave no hinge). 
Slant of back cut should be very slight. 


tree are increased, causing a more 
sudden release of the trunk when 
back cuts are made. These quicker 
starts of the fall, and added forces, 
will often cause the butt of a 
moderate-size tree to kick back a 
great deal farther than it would on 
level ground. 

Leaners present another problem 
known as barber-chairing of the 
stump. Ordinarily, such a stump is 
little more than unsightly and—in 
lumbering—a waste of good timber. 
But with the extra forces, a barber- 
chair stump can cause the trunk of 
a leaner to split and add to the 
danger. 

Look first for the natural line of 

Continued 


Now you're set to limb and cut off 
storm-broken top of trunk. Safe-T-Tip on 
this Homelite is boon in close quarters. 


Tree has hopped forward off its stump. 
At this point, it's still hung up in other 
trees. Now a cut is made at shoulder 
height, using extreme caution. 
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As this cut is completed, the tree buck- 
les forward. When stump end hits 
ground, trunk drops back toward re- 
treating cutter, disentangling itself. 


HOW TO DROP-OUT 
OF THE SOCIAL 


MARRIED. SINGLE. OR DIVORCED. 
OVER 20.2 MILLION AMERICAN MEN & 
WOMEN NOW HAVE EXTRA SPENDING 
CASH EVERY WEEK. BY TAKING IN- 
STANT ADVANTAGE OF UNIQUE, DO- 
IT-YOURSELF LEGAL TAX ELIMINA- 
TION TECHNIQUES. NOW YOU CAN 
LEARN THESE SECRETS TOO. HERE'S 
HOW... 


During 1976's furious Republican pri- 
mary battles, then President Ford scored 
points with the voters wondering aloud why 
Ronald Reagan paid a mere $600 in federal 
taxes one year on an income of over $80,000. 
I wondered how he did it too. 

In 1977, during a House speech in Con- 
gress, Rep. Charles A. Vanik, D-Ohio declared 
that there were 78 Americans with adjusted 
gross incomes of between $500,000 and $1 
million who paid virtually not a penny in 
federal income taxes. 
= Why?...it was simply because these 
aware individuals were smart enough to take 
advantage of the same legal methods to avoid 
taxes you can. No matter what your current 
income is today. Now you can join over 
20.2 million American individuals who pay 
little or no tax. Easy. 


a NO RISK 


I have just published a new tax bible 
called HOW TO IMMEDIATELY AVOID 
YOUR TAXES LEGALLY — JUST LIKE 
THE MILLIONAIRES. Written in  easy- 
to-read, simple-to-understand language, my 
new tax bible reveals 7 legal, middleclass 
wealth secrets that explain with step-by- 
step details how anyone can pay little or 
no tax. 

Millions of Americans already take ad- 
vantage of these do-it-yourself success secrets, 
principles, methods, techniques, and tax 
formulas. And I'll describe to you how you 
may obtain my new tax bible with absolutely 
no risk. In fact, I'll even pay you a $2 reward 
for examining it. 

The poor get federal housing, food stamps, 
and other welfare benefits. The rich get 
energy allowances, lower interest rates on 
loans, and extravagant expenses accounts. 

What do you get? 

The answer is that you get to pay higher 
and higher taxes. Isn't that wonderful? 
You work harder and longer each year for 
your money. And then give Uncle Sam a 
bigger share of it. 

What can you immediately do about it? 


a YOU CAN ALSO 
BECOME WEALTHY 


No matter what tax bracket you present- 
ly fit, taking advantage of one of these 7 
ways to legally avoid taxes is like a dream 
come true. 

Kirby Hensley, a Californian, who can 
neither read nor write, takes advantage of 
a secret tax loophole to legally earn over 
$36,017 per month — over $432,717 per 
year — all tax free. For the past 16 years 
over 18,103 men & women nationwide 
have joined him so that they can preserve 
their family and survive inflation. Now you 
can too. Read how beginning on page 93 
of my new tax bible. 

Over 151,376 foxy-smart Americans 
take advantage of a tax loophole to legally 
avoid taxes on the first $20,000 earned each 
year. Now you can follow their step-by-step 
tax avoidance methods too. Read how on 
page 91 of my new tax bible. 

Mike Tecton, a Washington D.C. architect, 
has been taking advantage of a startling tax 
loophole for 17 years and paying not a 
penny of federal income taxes. Jack Ander- 
son reports that over § million Americans 
are avoiding their taxes this way. And that 


SECURITY TAX 


over 2,000 people are joining his ranks daily. 
Now you can too. Read how on page 135 of 
my new tax bible. 

Irwin A. Schiff, an insurance, investment, 
and financial planner from Connecticut has 
legally avoided income and social security 
taxes since 1973. He is even due a refund 
of all taxes he paid from the year 1968 to 
1973. Now you can use this legal tax avoid- 
ance formula too. Read how on page 201 of 
my new tax bible. 


8 WHAT ABOUT YOUR 
FINANCIAL FUTURE 


__ Everything you will need has been pub- 
lished in my new tax bible. Instructions. 
Do-it-yourself tax strategies. Techniques. 
Methods. Secrets. Formulas. Names & ad- 
dresses. Telephone numbers. Proof. Docu- 
mentation. Evidence. Forms. Step-by-step 
guidelines. There has never been a book pub- 
lished like this before. 

HOW TO IMMEDIATELY AVOID YOUR 
TAXES LEGALLY — JUST LIKE THE 
MILLIONAIRES will provide you with 
financial security. Financial freedom and 

rivacy. Money independence. And money 
exibility. 

To take advantage of these legal tax loop- 
holes does not require a lot of money. Nor 
education. No youth or talent is required. 
No experience is necessary. 

What it does require is belief in your- 
self. Nothing more. Nothing less. The only 
person who cares about your retaining the 
fruits of your hard work is yourself. If you 
do not care or take the time to send for 
this new tax bible, then you are destined 
to remain a permanent second class citizen. 
You will never be financially free. So why 
not join the millions of other American in- 
dividuals who make incredible incomes yet 
pay little or no taxes? 

I hope by my simple, direct approach 
that [ can convince you that my new tax 
bible is worth the $15 that I am going to 
ask you to send for it. 

If you will send $15, so that we can 
continue to research and publish this impor- 
tant information, I will mail you my new 
tax bible called HOW TO IMMEDIATELY 
AVOID YOUR TAXES LEGALLY — JUST 
LIKE THE MILLIONAIRES at once. 


u STRONGEST GUARANTEE 
EVER MADE 


I am so confident that you will be so 
completely satisfied with my new tax bible, 
that I will give you the strongest guarantee 
ever made...you have a 1 year money- 
back guarantee. Mail $15 today. I will send 
you this new tax bible immediately. Inspect 
it. Then try one of these tax formulas. 


8 $2 REWARD 


Then if you don’t agree with the thou- 
sands and thousands of other satisfied cus- 
tomers that it is the greatest bargain of your 
life...if these tax secrets don't work like 
they do for the over 20.2 million other 
American individuals . . . return the tax bible 
to me after 30 days and within 1 year... 
and I'll mail you a check for $17. Which will 
pay you a $2 reward for your time and good 
faith. Fair enough? 


BREAD WHAT OTHERS WRITE 


HJ. BECKLER, Plainfield, NJ. 
says, "thoroughly satisfied. "LEO KURNEY, 
Cicero, Ill. says, “well worth the money.” 
ALLIS MURRAY, Saltville, Va. writes, 
"thanks for making this startling informa- 
tion available.” EARLE MOLESWORTH, 
Dalles, Ore. says, “one of the few real good 


security taxes, and no property taxes. 


Despite personal bankruptcy proceed- 
ings begun June 1, 1969 — King and his 

| family have survived inflation and - 
continue to "live like a king" — Now 
you can too. Read how on page 250 

| of this new book. 


bargains on the market today.” OJ. 
SCHREIBNER, Atlanta, Ga. writes, "most 
useful and enlightening information I have 
ever come in contact with." JACK RIFEN, 
Kansas City, Mo. says, "your package is, 
the most specifically organized that is avail- 
able.” 


8 FARN 11.7% INTEREST 


Yes. I'll prove to you that this new tax 
bible is the greatest bargain you ever got. 
Im not asking you to believe me. Just try 
it. If this information were not true and 
legal, then I'll give you a $2 reward. A wise 
investment. For if you don’t follow the 
step-by-step instructions in my new tax 
bible, and save yourself thousands and thou- 
sands of dollars every year, at least you can 
send it back to me and earn a $2 reward. 
That’s earning 11.7% interest on your money. 
Order today. 


MAIL THIS NO-RISK 
REQUEST TODAY 
Mail to: 


CALIFORNIA_ REPORTS 
DESERT GARDEN 

SUITE 4-PS8 (751 KETTERING) 
LANCASTER, CALIF 93534 


Yes. Please rush me a new copy of your tax 
bible called HOW TO IMMEDIATELY 
AVOID YOUR TAXES LEGALLY — JUST 
LIKE THE 'MILLIONAIRES. I understand 
that it reveals 7 legal, middleclass tax formu- 
las that explain with step-by-step instructions 
how anyone can pay little or no taxes. Legal- 
ly. And simply. 

I also understand that I have a 1 year 
moneyback guarantee. Which means that 
I can try one of these techniques. And if I 
don’t think that this new tax bible is the 

eatest bargain I ever got, then I can return 
it after 30 days and within 1 year and receive 
a check from you for $17. A $2 reward for 
my time and good faith. 


A truly fair deal. Thank you. Enclosed is my 


$15 check moneyorder other, 
name 

address 

city. : state zip 


To charge your tax bible on your credit card, 
(Visa, American Express, Master Charge) call 
TOLL FREE 800-824-7866 and ask for operator 
89PS . In California call 800-852-7757 and ask for 
operator 89PS 
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Tree-felling tricks 


[Continued] 


fall of such trees, taking into con- 
sideration not only the natural lean 
angle, but the weight of the 
branches. Sidehill leaners will al- 
most always go downhill or to one 
side or the other, seldom uphill. A 
heavy weight of branches on the 
uphill side can cause a change in 
fall line, however. See the drawings 
for how to fell a leaner. 

When a tree must be directed 
along other than its natural line of 
fall, your rope comes into play. So 
does a helper. If the tree is excep- 
tionally large, you’ll need a block 
and tackle or a block run to a vehi- 
cle. In most cases, a simple pull by 
the helper as high up as possible on 


the tree will serve to redirect it. 
The person on the line must always 
stand at a distance from the very 
topmost branches at least twice the 
height of the tree. Be generous 
when judging tree height: Never 
count on anyone’s ability to run 
out of the way when the tree starts 
to go. 

If setting the rope as high as 
possible on the tree requires climb- 
ing, you may want to do some 
limbing while you're up there. 
Trimming off some of the heavier 
limbs can help modify the line of 
fall. You can also shorten the tree 
to keep it from striking buildings 
or power lines. 


How the hinge directs 


the fall 
HINGE HOLDS TREE — 
ON STUMP , CONTROLS 
LINE OF FALL 
a 
OPENING 
Bites i 


BACK CUT __ SLosinse 


MOTCH 


HINGE = E Dia OF TREE 


Cut face notch one-third the diameter of 
trunk; make lower cut before upper cut. 
Back cut should be at least two inches 
higher than face notch. 


How to fell a leaner 
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B4ABER-CHAIR STUMP 


When felling extreme leaners, avoid 
splitting and barber-chair stump by cut- 
ting sapwood notches after making face 
notch as deep as it's safe to do so. 
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How to fell tree away from 
natural fall 


FELLING ; 
THIN END 


gem OF HINGE 


a 


a NATURAL LINE 
A OF FALL INDICATED 


rT 
BY LEAN ANCO / 


zug ED 

OF HINGE 
When hinge-wood faces are not paral- 
lel, tree will fall in the direction of the 
hinge's thicker end. Wedges also help 
to direct the fall. 


How to use ropes 
to control fall 
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Use a ladder to climb trees 
whenever you can: Even with 
climbing spurs, shinning up a tree 
is difficult and strenuous. Bringing 
up tools, including the chain saw, 
is no problem; tie a line to them 
and haul them up. Never climb a 
ladder or shinny up a tree with 
tools in your hands. 

Once in the tree, maintain safe 
chain-saw handling procedure. Use 
the proper stance. Keep cuts below 
shoulder height. Use the correct 
grip. To make starting the saw 
easier while standing on a limb, 
you'll want to take a short piece of 
line with you; use this to tie the 
saw to the limb so that it can't flail 
around as 1t's being started. 

Most pros I've seen simply hold 
the saw handle and yank the start- 
er rope with the other hand, but 
this is not safe. You may prefer to 
use a bucksaw to do most of the 
limbing, as it won't have to be 
stopped, brought back, tied off, and 
restarted for every cut. 

Most limbing is done with the 
first cut made on the ground side of 
the branch and the final cut com- 
ing through from on top. Make 
sure of the direction of fall of large 
branches before starting to cut. 
Some are large enough to kick back 
severely, and allowances must be 
made for this action. 


After-fall problems 


Once that hard-to-fell tree is 
down, you may find yourself faced 
with other trials. The worst is 
probably a nasty lie on the side of 
a hill, where limbing and bucking 
are risky. Always limb and buck 
such trees from the uphill side. 

Last year, a friend and I felled a 
214-foot-diameter oak for firewood 
on a very steep hillside. The tree 
had to fall to the side, but it didn’t 
take a roll down the hill as we had 
hoped. We limbed half the tree, 
and started bucking from the uphill 
side. As the first bucking cut went 
through, the entire tree broke loose 
and rumbled down the hill. If I'd 
been standing below the tree, I 
wouldn't be telling you about it now. 

Plenty of chain-sawing experi- 
ence is essential before you can 
tackle the tough ones. No one 
should attempt to take out difficult 
trees without felling experience on 
normal trees. Several dozen trees, 
no less than 18 inches in diameter, 
should be felled with good accuracy 
of drop before difficult lies are ever 
attempted. 


rouve got what it takes to be a 
rh school graduate, chances are 
ive got what it takes to bea 
irine. It's never been easy, but it 
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is this simple: Make it with us and years of pride. If that's enough for 
well teach vou a skill that could pay vou, do something about it. Mail 
off for life, get you in great shape the card or call 800-423-2600, toll 
and let vou in on over two hundred free. In California, 800-252-0241. 
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scratch 
yourself a 


“stone” 
wall 


All it takes is plywood, 
two layers of stucco, and 
a few simple tools 


By RICHARD DAY 


You can make a fence, an indoor or 
outdoor wall, or a handsome plant- 
er that looks and feels like brick or 
stone, without laying a single hunk 
of masonry. The simple process is 
an old-world subtractive technique 
with the Italian name sgraffito ( pro- 
nounced zgra-FEE-toe). You just 
scratch through an outer layer of 
one color of stucco to expose an in- 
ner ground of a different color. 

To create a white stone sgraffito 
wall with black mortar lines, for ex- 
ample, trowel a thin layer of black- 
colored stucco onto a backing of 
l5-inch exterior-grade plywood. AI- 
most immediately, spread a thicker 
layer of white stucco over that. Be- 
fore the stucco gets too hard, scrape 
mortar lines through the white lay- 
er into the black one. Use the end 
of a screwdriver, a margin trowel, 
chisel, or just about any instrument 
of the desired width as your 
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Sgraffito wall gets base layer of stucco over plywood 
strate. Substrate has been precoated with concrete bonder. 
Gauging strip nailed to top of wall makes square corner. 
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scratcher. Small brads driven into 
the wood after stuccoing serve as 
guidepins for snapping mortar-joint 


chalklines. A  three-foot metal 
straightedge or a level helps to get 
them straight. 

Of course you can get other ef- 
fects by using different colors in 
your stucco mixes and by changing 
your mortar-joint treatment to cre- 
ate various sizes and patterns of 
brick or whatever stone shapes fit 
your fancy. 

How do you make the stucco? 
Simply use ready-packaged mortar 
mix, adding the required amount of 
water, plus enough concrete color- 
ing pigment to get the color you 
want. One 80-pound bag of mortar 
mix will do about 20 square feet of 
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Topping layer is troweled onto base coat; then "mortar joints” 
are scratched into the hardening topping to expose layer be- 
neath. A carpenter's level serves as guide. 


sgraffito wall. Ensure a firm bond 
with the plywood backing by pre- 
coating it with white concrete-bond- 
ing agent or concrete glue. 

Apply stucco layers with a ce- 
ment-finisher's steel trowel. It may 
take a few tries to apply the stucco 
without having it roll off and plop 
onto the ground. Once on, stucco 
smooths easily with the trowel. 
Scratch up the initial layer to pro- 
vide “tooth” for the next layer if 
you intend to delay it. Make the 
first layer about 14-inch thick. The 
topping should go on about 35-inch 
thick. Texture the topping to re- 
semble bricks or stones. 

The resulting wall is lightweight 
enough to use indoors or out with- 
out a footing. Gs) 


NEW SPACE-AGE PAINT STRIPPER WHISKS LIKE A SPONGE! 


e No Sanding e No Blasting eNo Scraping e No Burning 
e No Dangerous Power Tools No Harmful Chemicals 


MEET THE STRIPPER! It's space age science's super efficient 
paint and varnish remover that erases away, strips away, whisks 
away caked paint, tough varnish and years of grime with light 
easy strokes. That's not a promise—THAT'S A GUARANTEE! 
You'll be absolutely amazed at the results. THE STRIPPER moves 
across facades and veneers easily as it turns those caked, 
scarred, crusty surfaces into smooth, bare finishes F-A-S-T! 


THE STRIPPER works just as well on all kinds of tough prob- 
lems without sanding—without scraping—without burning or blast- 
ing—without harsh chemicals or power tools. So powerful it 
STOPS RUST DEAD IN ITS TRACKS as you erase those ugly stub- 
born patches down quickly to clean, bare metal. No hard rubbing! 
Just light erasing motions and you strip paint, varnish, rust, etc., 
from furniture, walls, doors, cabinets, boats, grills, cars, pipes, 
etc. Perfect for tackling thousands of tough, nasty jobs. It ends 
the need for sandpaper and caustic solvents. 


The result of space age technology THE STRIPPER has thou- 
sands upon thousands of microscopic points that work efficiently 
and scientifically to strip away, whisk away, erase away old paint, 
rust and varnish with a simple erasing motion. Satisfaction guar- 
anteed. Order UES 


RESULTS GUARANTEED TRY | AT T OUR RISK 
The Stripper that looks and weighs like a sponge comes to you with 
this amazing "Use it and abuse it" no nonsense guarantee: Tackle your 
toughest jobs. Be amazed at how much labor the Stripper saves you. 
If you are not pleased and delighted with its incredible performance 
return within 14 days for a full refund of your purchase price (less 
postage and handling, of course). ical several sets today. 
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rips Away Old Paint, Varnish 
ano Years Of Accumulated Grime 


This photographic accentuation helps depict the whisk-away action of the wonderous Space-Age Paint Stripper. 


Now Strip Away Anything FAST! 


DOES ALL THIS: 
p^ "Whisks-off" years and years of old paint. 
p^ Strips away rust down to bare metal fast! 
p^ Restores furniture to smooth paint-free finish. 
p^ “Erases” years of grime and varnish as if by magic. 


p^ Perfect for hundreds of jobs on walls, doors, cabinets, 
cars, grills, furniture, etc. 


| HE REMOES RUST Santon CONTROL WHISK AWAY ACTION 


© 1978 Encore House, Inc., Roberts La.. Glen Head, NY 11545 
pm == = MAIL THIS NO-RISK COUPON TODAY — — — — — = = =} 
SPACE-AGE STRIPPER, Dept. SAS—5 


Roberts Lane, Glen Head, NY 11545 


Please RUSH me the Incredible SPACE-AGE PAINT STRIPPER(s) with the under- 
standing that if | am not completely thrilled and delighted with the way it completes 
my toughest jobs | may return for a full refund of my purchase price within 14 days 
(less postage and handling, of course). Check offer desired: 


O (#001) 1 Carton of Six Strippers for only $7.95 plus 50€ postage and handling. 
LJ (#002) SAVE $3.20!—2 Cartons for only $12.95 plus 75€ postage and handling. 
L (#003) SAVE $7.40!—3 Cartons only $16.95 plus $1 postage and handling. 


Amount enclosed $  — 1 (NY residents piense add sales tax). No C.0.D.'s please. 
xp 


CHARGE IT! [7] VISA (BankAmericard) 
Master Charge Date: 
Credit Card # pe 
Name 
Address - 
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Rubber ‘chain’ 
powers tricycle 


Here’s a tricycle that demonstrates 
the Gallic practicality of its origin. 
Its major moving parts require no 
lubrication, avoiding the oily hands 
and stained clothing that make a 
mother’s heart sink. 

The key to its practicality is a 
toothed rubber belt that replaces 
the conventional steel chain. The 
Powergrip belt, made by Uniroyal, 
is of textile-reinforced rubber. Its 
teeth slide into the grooved sprock- 
ets to achieve forward motion. 

The nylon-molded sprockets have 
flanges on opposite sides to pre- 
vent the belt from falling off. Even 
if your child is inquisitive and re- 
moves the belt, replacement is 
speedy and simple. 

The wheels and pedals are also 
simple to maintain. Since they turn 
in oil-free nylon bearings, no lube 
job is needed here. The front fork, 
saddle, and pedals are made of 
polypropylene, so the tricycle can 
be left outside—as children often 


Will the rubber belt stretch? Not 
in this case, because it’s 
with textiles, and adjustment is un- 11, 49309 Cholet, France.—David 
necessary, says the manufacturer. Scott 


The tricycle is made by Ampa 
reinforced France, 50 Rue Darmaillacq, B.P. 


do—without fear of damage or cor- No lubrication or adjustment is neces- It drives French-made tricycle (inset), 
rosion. sary with Uniroyal's rubber belt (above). ^ which also features plastic fork, saddle. 
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medicateq cream 


Chafing, Rash and Other 
Annoying Groin Irritations 


Itching? Chafing? Rash? Get fast relief 
with Cruex, the leading Jock Itch produc 
in America. Cruex soothes. Relieves. | 
And it's medicated to fight the causes of 
Jock Itch. Use Cruex aerosol or squeeze 
powder for easiest application, or new 
formula Cruex cream for more concen- 
trated medication. Get Cruex. There’s 
nothing like it for Jock Itch. 


Pharmacraft Consumer Products (1978 E Menwat Corporatio 
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Elmer's? Carpenter's Wood Clue is a 
special wood glue for all your woodwork- 
ing projects. It penetrates well in hard 
and soft woods and forms a heat and 
water resistant bond that's stronger than 
the wood itself. 


* As defined by Federal Hazardous Substances Act. 


Concrete facings 
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“Grabs” instantly. 


Aligns easily. 


ete tk Nom pu oll 
a 


It's also better because it “grabs” imme- 
diately and dries fast. Yet it allows 
realignment before it sets. So you can 
join surfaces as soon as it's applied. 


Elmer's. When results count. 


Elmer's Carpenter's Wood Glue is also 


With Elmer's Carpenter's Wood Glue 
, you don't need a pros hands 
to give it the pros touch. 


ee 


sandable, paintable and gumming 
resistant. Its non-toxic*, solvent-free 


_ formula also washes off your hands 


and project with water. So you wont 
get light spots when you 
stain near glue joints. 


[Continued from page 99] 


use it thicker and fresher for more 
potency. A gallon of retarder covers 
about 200 square feet. 

Another method of aggregate ex- 
posure, called aggregate transfer, 1s 
unbeatable for upside-down casting 
of decorative patio tiles. Spread 
sand to about half the desired 
depth of the aggregate exposure 
( Example: 3/16-inch-deep sand for 
a 34-inch exposure using one-inch 
diameter stones). Lay your tile 
form on the sand. It can be made of 
2x2’s. Spread the stones, embed- 
ding them in the sand. Finally, 
pour the concrete into the form 
over the stones and strike it off. 
When the tile is inverted the stones 
will show at the surface. Use 
pigmented concrete for a more col- 
orful effect. And to save color, use 
a layer of colored concrete over the 
stones followed by a plain second 
course. Patterns can be created by 
hand-placing the stones. 

You can also hand-set stones into 
an embryonic face-up tile. Obvious- 
ly, hand-setting hundreds of tiny 
pebbles would be a time-consuming 
chore, but with larger stones, such a 
project is relatively quick. Ideally, 


you should embed the stones just 
over halfway. If you don’t they 
may come out later. (If a stone 
should come out you can glue it 
back with epoxy.) 


Bushhammering 


A different method of aggregate 
exposure puts off the work until 
after form removal. Called bush- 
hammering, it can be done to slabs, 
walls, or any exposed concrete. The 
tool used (called, natch, a bush- 
hammer) has tiny pyramid points, 
much like a meat tenderizer. You 
pound the hardened concrete sur- 
face to chip away its mortar cover- 
ing, exposing the underlying aggre- 
gate. Bushhammers are found 
where professional masonry sup- 
plies are sold. 


Final treatment 


You can brighten the appearance 
of exposed aggregate with a 1:5 
muriatic acid/water wash followed 
by rinsing. Or you can buy one of 
the commerical concrete-etching 
solutions. Wear old clothes, rubber 
gloves, and eye protection when 
you work with acid. 


If you want a wet look to 
enhance the colors, give your dry 
project two coats of a good clear 
concrete sealer. Coverage is about 
100 square feet per gallon for two 
coats. Apply it with a brush or roll- 
er, or spray it on. 


MAKERS AND SOURCES 

OF HARD-TO-FIND MATERIALS 

Dust-on pigment mix: '"Colorcron," from Mas- 
ter Builders, Lee at Mayfield, Cleveland OH 
44118; "Colorundum," from A.C. Horn Div., 
Dewey and Almy Chemical Co., 62 Whitte- 
more Ave. Cambridge MA 02138. Inorganic 
chemical stains, accessory waxes, and ton- 
ers: Kemiko, Inc., 2213 N. Tyler Ave., South 
El Monte CA 91733. Rubber form lining: Bos- 
ton Woven Hose Div., American Biltrite Rub- 
ber Co., Inc., Box 1071, Boston MA 02103. 
Plastic forms: Mandish Plastics, R.D. 2, Box 
184, Titusville FL 32780; R.L. Spillman Co., 
1701 Moler Rd., Columbus OH 43207. Con- 
crete retarders: "Agreveal F," from The Burke 
Co. Box 5818, San Mateo CA 94402; ‘‘Tuf- 
Cote" and ''Hi-V," from Preco, 55 Skyline Dr., 
Plainview NY 11803. Bushhammer: Goldblatt 
Tool Co., 511 Osage, Kansas City KS 66110. 
Concrete sealers: '"Surfcoat," from Hillyard 
Chemical Co., St. Joseph MO 64502; "Preco 
EA-Sealer,"" from Preco (address above); 
"Transcel No. 57." from Kemiko (address 
above); "Lustaglas," from Coatings Unlim- 
ited, Southern Pines NC 28387. 


FOR FURTHER READING: 

All by the author of this article: How to Build 
Patios and Decks (Popular Science/Outdoor 
Life Books, Times Mirror Magazine Div., 380 
Madison Ave., New York NY 10017); Practical 
Handbook of Concrete and Masonry (CBS Con- 
sumer Publishing, 1515 Broadway, New York 
NY 10036); and The Home Owner Handbook 
of Concrete and Masonry (Eisinger Communi- 
catons, 42 Carlton PL, Staten Island NY 

Ja 
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Heat with electricity? 


Save ^ 759? to°6 4° 
out of every *100°° 
ou spend to heat 
your home. 


ANNI 


L 


SONNO 


High Efficiency All-Electric Heat Pumps 


Enjoy efficient 
central air conditioning, too. 


It's incredible how an Amana High 
Efficiency Heat Pump takes heat from 
cold outdoor air (even below 32°) and 
uses it to heat your home. Even more 
incredible is how much it can save 
you on heating costs. 


From 28% to 64% depending on where 
you live and the model you choose. 
That's compared to a conventional 
electric furnace and based on design 
conditions and a full heating season 
for these cities: 

Minneapolis, MN... ..28.6% to 29.1% 
Kansas City, MO... ..46.0% to 47.4% 
Philadelphia, PA..... 51.2% to 52.1% 
Atlanta, GA.......... 56.9% to 57.4% 


Tampa, FL... 62.8% to 64.2% 


a. 


CE 


Amana gives you 
energy savings now. 


AMANA REFRIGERATION, INC., AMANA, IOWA 52204 A Raytheon Company | 


Conventional electric furnaces re- 
turn only 1 unit of heat for every unit 
of electricity. An Amana High Effi- 
ciency Heat Pump gives you 2.5 to 
2.9 units of heat for every unit of elec- 
tricity (at Air Conditioning Refrigera- 
tion Institute 47°F rating point). 

Amana High Efficiency Heat 
Pumps give you energy saving cen- 
tral air conditioning, too. 

If your heating costs are too high, 
it's time for an energy saving Amana 
Heat Pump. Quality and dependabil- 
ity, backed by over 20 years of heat 
pump experience. 

Call your Amana home comfort 
dealer or write Amana Refrigeration, 
Inc., Dept. C-280, Amana, lowa 52204 
for further information. 


ana 


COOLING» HEATING 


PS readers talk back 
[Continued from page 4] 


ing for young people is formalized to 
point where more young drivers a 
being funneled onto the road th: 
would be the case without driver-trai 
ing programs. And the more your 
drivers on the road, the worse the acc 
dent/injury situation. Like it or no 
those are the facts, as brought out | 
the study by the Insurance Institute fi 
Highway Safety." 


Danger with water pen 


| am writing to protest the informatic 
about the water pen for toddlers c 
page 16 of your May issue. Eve 
parent should know that a temporari 
untended toddler could drown in a fe 
inches of water, even in a bathtub. 
There is a very serious hazard wi 
this "new idea.” Children, small on 
in particular, must be watched co 
stantly near water. 
Margaret Preisler, Philadelphia, P 


Mrs. Preisler (and a number of oth 
readers who wrote in to lambaste u 
is absolutely correct. The water pen 
a potentially useful idea, but we blu 
dered in stating that toddlers could 
left in it unsupervised. 


From long ago and far away 


In perusing my old collection of Pop 
lar Sciences recently, | came across 
item on a Goodyear Captive-Air tire 
your August 1956 issue. lt says: 

"Goodyear's new  Captive-Air t 
has dual compartments. The chamb 
are inflated independently: the in 
through a regulation valve; the ou 
through a hollow needle that you st 
into a pip as you would in [inflating 
basketball.” 

The idea was to dispense with 
spare. “You can travel on it for 1 
miles or more at legal speeds,” se 
the article. What happened to this ti 

Virach Chantrasmi, Bangkok, Thaila 


W. B. deMeza, Goodyear's director 
public information, replies: "The c 
cept Mr. Chantrasmi inquires about 
sound, although the tire enjoyed onl 
few years of marketing exposure. H 
ever, it endures today in auto raci 

"NASCAR, the sanctioning body 
stock-car racing in the United Sta 
makes use of Goodyear's ‘tire withi 
tire' mandatory. Should the outer 
be punctured, the inner chamber 
tains its air supply, even at speed 
200 mph, enabling the race car to 
brought in safely for a tire cha 

"The concept is looked upon as 
of the most significant safety feat 
in auto racing. 

"Now Goodyear has developec 
tire [PS, April] it says is so flatp 
that it needs a low-inflation war 
device to tell a motorist it is losing 
The secret of the tire is a side 
rubber compound that supports 
weight of a car in the event of sud 
loss of air.” 


formance. Shot after shot after shot. The floating 


Heres EM 


forged to length and shape, then 
precision reamed to gauge. 
The bore is polished to 
perfect smoothness and 
choked with exacting 
skill to assure maximum 
pattern effectiveness. 
Stock and Fore End. 
Beautiful. Simply beauti- 
ful. Genuine American 
Walnut, specially 
selected for superior 
grain. Extensively 
hand checkered for sure 
grip, then hand rubbed 
for lasting luster. 
It's the “total” shotgun. 
Offering a full range of 
shooting pleasure, from 
skeet to geese to deer. 
Available in 12 ga. and 
20 ga. with a complete 
selection of inter- 
changeable barrels and chokes. 
Whether you're shoot- And a 12 ga. 3” magnum that also 
"Cum ! | j takes all other 12 ga. interchangeable barrels. 
ing light field loads or magnums, the Model 1000's See the Model 1000 for yourself at your S&W 
Heure compensar system evens out variations sporting goods dealer. Check the light weight, the 
in gas port pressures for positive, sure shot per- superb balance and pointing characteristics. The 
— left or right hand safety. Double 
re sighting beads. Then get your order in 
early. Because we're dedicated to making 
the best. Not the most. Smith & Wesson, 
Springfield, Massachusetts 01101. 


The no-longer new S&W Model 

1000 Autoloading Shotgun 

has now proven itself in 

season after season of 

trouble-free shooting. The evidence is 
overwhelming. It is the new standard 
against which all autoloading shotguns 
will be measured in the future. 

Here's the "inside" story on the 
Model 1000, and the reasons behind its 
outstanding reputation. 

The Gas System. Unique in the 
Model 1000. With fewer moving parts. 
Extra-strong action bars. Now conclu- 
sively proven. From dry, dusty dove 


hunts in Mexico to honker hunts in muggy 


| 


marshlands. 


loader. 


piston expels carbon residue with every stroke for 
positive, self-cleaning action on the cylinder wall. 
Valve and piston are hard chromed for long, 
trouble-free performance. 

Bolt and Bolt Carrier. Hard Chromed 
steel. For maximum resistance 
against corrosion. And con- 
sistent performance into its 
heirloom years. 

Barrels. Of premium quality 
molybdenum steel. Cold hammer 


| Smith &Wesson 


@ A Bangor Punta Company 
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By RAY HILL 
PHOTOS BY FRANK SMITH 


Late last year the big four Japa- 
nese motorcycle makers blasted into 
the marketplace with four ma- 
chines that gave a whole new mean- 
ing to the words “superbike” and 
"performance"—the Yamaha XS 
11, Suzuki GS 1000, Kawasaki Z1-R, 
and Honda CBX. Unheard-of 
top speeds for out-of-the-crate pro- 
duction motorcycles, acceleration 
that defied belief, and a suspension 


Different styling approaches designers 
took for each machine are readily appar- 
ent from the front. Left to right, Kaw- 
asaki Z-1R, Yamaha XS 11, Suzuki GS 
1000, BMW R100S. Mini-fairing of Kaw- 
asaki and BMW is for appearance only. 
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system on one never before seen on 
a stock street machine—these were 
some of the attributes claimed for 
the new bikes. 

What’s it like to ride these fire- 
breathers? To find out, we took the 
XS 11, GS 1000, and Z1-R to the 
Bridgehampton Racing Circuit, ran 
them hard there, then took them on 
the streets. We did not have a CBX 
because there were no production 
models in the U.S. at press time. 

We also took along a BMW 
R1005. For years BMW has been 
recognized as one of the world’s 
leading builders of street/touring 
motorcycles, and has made an 
effort to stay in the “superbike” 
battle by punching out its horizon- 
tally opposed twin to nearly 1000 
cc and making styling overtures to 
match. We wanted to see how this 
venerable European marque com- 
pared with the new Japanese super 
bikes. 

These four machines aren’t per- 
fect—no machine ever is. But over- 
all, their engineering and perfor- 
mance rate high marks. Here's 
what we found. 


Yamaha XS 11 


This is the most awe-inspiring 
street engine I have ever cracked 
the throttle on. At the end of 
the Bridgehampton front straight, 


Test bikes—Yamaha XS 11 (left front), 


Suzuki GS 1000 (right front), Kawasaki 
Z1-R (right rear), BMW R100S (left 
rear). Prices for these missiles range 
from under $3000 to well over $4500. 
Big attraction of each? Performance. 


where I shut down to negotiate a 
fast downhill right-hander, radar 
indicated 117 mph. 'This reading is 
somewhat misleading, however, for 
the engine was pulling incredibly 
well at this point. Had I been on a 
banked track with more room, such 
as Pocono or Charlotte, I have no 
doubt that the XS could have 
topped the 135-mph mark with 
ease. 

In the brake department, the XS 
is first-rate. The front twin disks 
permit controlled panic-type brak- 
ing with only two fingers on the 
brake lever. My best panic stop 
from 55 mph with the XS was 77 
feet. Not bad for a 600-Ib. machine. 

But all that weight works against 
it in high-speed handling. Under 


hard racing-type cornering, the XS - 


has what racers call a “hinge in the 
frame." It will never be king of the 
production road racers—at least not 
without frame and suspension mod- 
ification and a weight diet. 

On the street, however, at sane 


speeds, there is no wallowing in the | 


corners. The machine is very civil- 


Continued | 
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“Wilson, N. C. p Lenexa, Kans. i E Hayward, Calif. 


INOUNCING _—| 
A CUT IN GOVERNMENT 
SPENDING. 


Budgets are tight. tough customers like you can appreciate. 

And like you, police departments are No wonder it's such a wanted car. 
always on the lookout for ways to stretch a *Manufacturer's suggested retail price for 
buck. Which is why Chevy's specially Nova 4-Door Sedan including dealer prep. 
equipped police Nova is now on duty in police Tax, license, destination charges and 
departments in 49 states. It's the most popular available equipment extra. Shown here: 
police compact in the country. white stripe tires (544), wheel covers (S39) 

There are a lot of reasons why you'll and body side molding ($42) extra. Prices 
like Nova, too. It's attractive, comfortable, higher in California. 


roomy, solid, dependable. 
A combination of qualities that 


Chevrolet 


== 


CHEVY NOVA. $3823: 


in, CH LRCRLLE EX 
— | 


Super motorcycles 


[Continued] 


ized, even in bumpy turns. The 
strong engine makes passing an 
absolute breeze, even in short dis- 
tances. With a drive shaft there's 
no chain adjustment, and electro- 
nic ignition eliminates points ad- 
justment and worry. 

The XS also has a one-piece 
crankshaft with plain bearings, 
two-piece automotive-like connect- 
ing rods, and an electronic ignition 
system that has a vacuum and 
centrifugal spark advance. 

To sum up, the XS offers great 
ride comfort, rarely requires down- 
shifting from high gear once you’re 
under way, is highly maintenance- 
free, and in a straight line will 


outrun any street bike yet made 
(with the possible exception of 
Honda's CBX—see page 138). 


Suzuki GS 1000 


The big Suzy's message is hand- 
ling—the best there is in the big- 
bike field. Unlike the other three 
test bikes, which exhibited severe 
wallowing when pushed hard into a 
corner, the GS was amazingly free 
of this tendency. In a racing 
situation, riders on the other bikes 
would be braking for a turn while 
the GS rider would still be on the 
gas. 

Easy handling carries over to the 
street, too. While it doesn't have 


the plush ride of the XS 11, the GS 
is still one of the most comfortable 
bikes around. It makes curvy coun- 
try roads a pure delight. 

Suzuki engineers achieved this 
superior handling in three 
distinct ways: stouter frame, re- 
duced vehicle weight, and an ad- 
vanced suspension system. The 
mild steel frame is light, but made 
of large-diameter tubing and liber- 
ally braced at crucial stress areas. 
The rear-wheel swing arm has a 
larger diameter than other large- 
displacement motorcycles. Tapered 
roller bearings are used in the 


steering head and needle bearings 
| A Continued 


AN N 


ay 


F 


ES | - > 13 3 x og 
Y KKK 


/ I i 4 E "s. " "a . j 
j P . i j 1 2 i ki ~ J l [ EN 
j CT FE =, A ; 7. | i 
i aJi D | i - A J 
j j 2 r T, ) t P " j 
j fi EM uu | : i T 1 a - | Bike v = P ES 
i A ie i s i — — r3 Dn a I - ^ 
à aii | j "it o E Fa | i j i PE i = 
^, - i" [7 5 B Bi 1 1 [i IJ - nd 
T ‘hy A um ! a i p — L pi F j j k Pi 
* È r, d = i E d al i | 
, m E mm X, ^ 3 pod r | à 
_ P. »-* i j ! a ! 
$5 " P, — i i, A k ^" ^ et. * T L" 1 " t [! J 
EA pa " s BREN, = 3 = 1 A us 
r aaa, = E | vi = F k i oe S 
D. c l à TAM. bs P" tu, vl 
—" i i 1 Fr, z M t ea me] 
le ol " e a ^ i p 
" — c . «M Em cd a - 
E = - " f- t a ek i 
an i 5 "Ae = ii 
= = " a j [T sd 1 b " 
= h AL - 


Yamaha XSII | 


| Engine . DOHC, 4-stroke 
Displacement ....1102 cc 
Bore and stroke... 71.5 
Compression ratio. 9.2:1 
Carburetion ..... 4 Mikunis, 30.3 mm 
Primary drive ratio 1.657 
Gear ratios ...... Tst: 


(se eas Engine 

Displacement ....997 c 
Bore and stroke .. 70 mm x 64.8 mm 
Compression ratio. 9.2: 

Carburetion 4 Mikunis, 26 mm 
Primary drive ratio 1.775 

Gear ratios 1 


. DOHC, 4-stroke 
cc 


m x 68.6 mm Inside the engines of two of the big 
bikes, the Kawasaki Z1-R, above left, 
and the Suzuki GS 1000, right: Z1 is the 
standard KZ 1015-cc workhorse, except 
that it has carbs with 28-mm throats, 
compared to 26 mm for the KZ. And un- 
like the KZ with twin exhausts, the R 
has a four-into-one exhaust. Rugged, 
pressed-together, roller bearing crank is 
on the receiving end of the factory-rated 
90 hp that the pistons are capable of 
generating (at 8000 rpm). This power 
plant has the reputation for being one of 
the most rugged and reliable movers in 
all of motorcycling. New Suzuki also has 
a pressed-together crank that's actually 
lighter (by over two Ibs.) than GS 750 
crank. In fact, the whole engine is lighter 
than the 750's (by 10 Ibs.)—quite an 
accomplishment. As with the Z, ignition 
is breaker-points system, not the more 
maintenance-free electronic. 


Final drive ratio .. 2 


Final drive ratio. .. 0.936 
Weight, wet ..... 600 Ibs. (approx.) 
$3249 


é Weight. wet . 
quie Am i 


548 Ibs. (approx.) 
$2899 


Kawasaki Z1-R 


Engine ......... 4 cyl., DOHC, 4 stroke 

Displacement .... 1015 cc 

Bore and stroke .. 70 mm x 6.6 mm 

Compression ratio. 8.7: 

Carburetion .. 4 Mikunis, 28 mm 

Primary drive ratio. 1.73 

Gear ratios ...... 1st: 3.17 
2nd:2.19 


BMW R100S 
iE Rn 2 cyl., horizontally 
opposed, 4-stroke 
.. 980 cc 
Bore and stroke ..94 mm x 70.6 mm 
Compression ratio. : 


5:1 
Carburetion ..... 2 Bings, CV, 40 mm 
Gear ratios ...... 1st: 4.4 


Engine 


Displacement . 


3rd: 1.67 
4th: 1.38 
2 1.22 


d.d 
Weight, wet ..... 570 Ibs. (approx. 
PH oie eae eee $3695 ee ; 


Final drive ratio . 


Final drive ratio .. 2.91 
t 


BOB © «© - 


5 E À& & hk oh Gg oW d 


Now read the dry facts on how tobe sure 
your roofing installation is done right. 


t it rain or snow or blow. You'll feel com- gale force speeds. They're UL listed and 


ttably protected when your house is resistant to fire, too. We'll help you choose 
der a Sears roof. the right materials for your home. And the, 
»'ve had plenty of practice in putting a right colors, too. 
of over America's head. In fact, Sears Roofing has to be put on right, 

iS arranged the installation of thousands to protect right. 

on thousands of roofs in the past 30 You want to be sure your new roof wards 
ars. So we're experts at the job. off weather's worst for years and years. 


mrt — 


"A We do, too. 

That's why we can arrange for Sears 
Authorized Installers to do the work. 
They'll do it professionally, neatly and 
thoroughly; right down to making sure 
your chimneys and vents are properly 
flashed. And you can purchase 

it all on Sears Modernizing 
Credit Plan, 


Sears backs both the roofing and the 
installation. 

We'll stand behind what we do for you. 
That also goes for Sears Siding, Gutter- 
ing, Insulating Storm Doors and Windows, 
everything from Sears. Come to Sears 
Home Exterior Remodeling Department, 
and ask us for a free estimate or advice. 


The service described in this advertisement is 

readily available in the gaaer Atlanta area, 

Athens, Gainesville and Rome, Ga.; in the 

greater Milwaukee area including Racine, 

Kenosha, Burlington and West Bend, Wisc.; 
and in these California counties: 


're's help when roofs go drip, drip, drip. 
s'il make a professional survey of | 
ur present roof, to rec- p" = 
nmend what should 5 

> done for best 


sults. We'll San Diego, San Bernardino, 
E tel Imperial and Riverside. 


imples ee hl a 
the oS “L 
ofing mate- 
ils that are avail- 
jle from Sears. Our 

ingles are designed 
take rain in stride and will 
id their ground even dur- 
g winds that blow at up to 


dim 
SE your 
house to 
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» A Rain Dance 
lasts longerthan the 
leading car waxes. 


¿Water beadingiproves it. DuPont guarantees it. 


P 1, 
AR 


E š 
eh See 


ie a 


We tested ‘Rain Dance’ against all the leading car 
waxes... paste and liquid...and ‘Rain Dance’ keeps on shining 
longer, keeps on beading water longer, rain after rain, wash after 
wash. That's why we can guarantee it will last longer on your car. 
Premium-performance 'Rain Dance' is easy to use. It gives your 
car a fantastically brilliant shine because Rain Dance' cleans 
deep down as it waxes. And that shine lasts longer. 

Du Pont guarantees it. 


BEG Ug par i Tta OFF 


GUARANTEE: “RAIN DANCE" is guaranteed to keep on beading and shining longer than leading liquid or paste 
car waxes. If not completely satisfied. return unused portion to B-4233, Du Pont Company. Wilmington, DE 19898 for full 
refund of actual purchase price and postage. 
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Super motorcycles 
[Contined] 


in the swing-arm pivot. Fork tube 
are also large diameter. Weight wa 
pared off the engine wherever pos 
sible. All this—combined with air 
adjustable front forks and rea 
shocks with adjustable dampen 
ing—makes the GS 1000 the supe 
handler it is. 

The engine is quick, too. While i 
doesn't quite produce the XS 11’ 
neck-wrenching acceleration, it’ 
still very fast (114 mph at Bridge 
hampton). In informal roll-on dra 
races (from five mph), the Xi 
would win, but not by much. I 
braking, the GS's best stop from 5 
mph was 87 feet. 


Kawasaki Z1-R 


The engine in this stylish beaut 
is the same rugged four-cylinde 
DOHC as in the KZ 1000, excer 
that is has 28-mm carbs, compare 
to the KZ's 26 mm. 

The Z1-R’s unique, attractiv 
styling gives the appearance c 
great lightness and mobility- 
which quickly disappears when yo 
climb aboard. The machine is 
heavyweight (570 l]bs.), and yo 
feel it when you take off. Fort. 
nately, the heavy feel dissipa 
once you're underway. Top sr 
on Bridgehampton's long straig 
was 113 mph. 

In handling, it suffers the sam 
malady on the racetrack as the 
11 and R1005: severe wallowi 
when pushing hard into a corn 
On the highway, however, handlir 
is acceptable, and even on Ni 
York City's bumpy West Si 
Highway (surely one of the wo 
roads in America) I had no cont 
problems. My best panic stop f 
55 mph was 83 feet. 


BMW R100S 


Though the lightest of the bik 
the 100S was also the slowest. 
informal drag racing at the track, 
came in last, and on radar it re 
tered the lowest top speed, 1 
mph. During panic-type braki 
from 55 mph, the bike stopped 
an acceptable distance. My 
stop was 84 feet, but the fro 
brake lever required a Hercul 
pull to produce this. 

On the highway the bike is co 
fortable to ride, And the s 
drive BMW is | synonymous wi 
reliability. But its high price, co) 
pared with the lower prices of 
lightning-fast Japanese bikes, 
make marketing more difficult 
the Beemer in the years ahead. 
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CARRY ON WITH RACKS 


FROM YOUR CALIFORNIA CONNECTION. 


Superior deck racks, 
top carriers and side rails are 
styled with the look that's 

' pure California. They make 
any Imported,or domestic Car, 
truck or van look really sharp. 

They're brilliantly 
finished in chrome steel with 
rust-resistant aluminum 


stanchions. Deluxe protective 
deck strips and sporty spoiler 
or-flare-up.back bars, too. | 
Some even come. with a fine — 
wood-trim look. | 

For the newest California 
styling, get hold of Superior's 
permanent mount light bars. . 

You'll get carried away / 


with Superior deck racks and 
side rails because they're the 
best of California. Get 'em 
from your Superior dealer, 
your California Connection. 
Superior Industries 
International, Inc. 
7800 Woodley Avenue, 
Van Nuys, CA. 91406 


Replace a flat ceiling fixture, 


nang a 
chandelier 


For better illumination 
and a cozy, inviting look, 
wire a drop light into 
that ceiling outlet 


By THOMAS H. JONES 


Hang a big, modern dining-room- 
style chandelier in your kitchen? 

Why not? We got rid of the 
unsightly circular fluorescent fix- 
ture that came with our house and 
put in a 26-inch-wide, five-globe, 
bronze Scandinavian-Modern chan- 
delier. 

Now the kitchen is a warm, 
pleasant room. Five 40-watt bulbs 
give plenty of shadow-free lighting 
for cooking, homework, and kitch- 
en-table hobbies. And a dimmer 
switch adjusts light to any desired 
level, all the way down to candle- 
light—just right for intimate sup- 
pers for two. 

For our chandelier, we chose 

Continued 
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Modern chandelier is a marked im- 
provement over its ugly predecessor 
(above). Cold, institutional glare has 
given way to soft, shadowless light. 
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“Summer's nice. _ 
jut, sooner or later, you have 


to stop playing games — 


You have to think about what comes next. And a good place to start is the Army National 
tard. You see, this is the best time of year to join the Guard. You can go right into training and 
vanced technical school with no waiting around. 

And you'll be home before you know it. With a skill. And a good-paying part-time job, to 
ot. More than $50 for one weekend a month. And that's just for starters. 

" — — Get a head start on your 
future. Get yourself going in the 
Army Guard. Now. 
Send the 
coupon or see 
your local 
recruiter. Or call 
toll-free 800- 
638-7600. 
(except in Hawaii, 
Alaska, Puerto 
Rico and the Vir- 
gin Islands). In 
Maryland, call 
728-3388. 


Arthur Ashe, Wimbledon Champion 


Army National Guard 
PO Box 6000, Larchmont, NY 10538 


Male ( ) 

Nütée. — = — i ©: 4 
Ct 
City SS  — -— a e 
Area Code — Phone 
Occupation 
Birth Date 
Contact me immediately ( ) 
In High School Yesi ? No! ) Date of 

Graduation. 1. 1. 1. 


Yes 
High School Graduate ( 9?) { ) 
In College/Trade [- 2 i) 
School 


College Graduate (0! ( ) 


Prior Military ( ) { ) 
Service 


AIPSBH* *088NP 


Hang a chandelier 


[Continued] 


Progress Lighting’s model P4596. 
They no longer make it, but you 
can find similar designs in any 
good lighting department. The one 
you choose may require you to 
attach globes with spring clips and 
put together the pipes and fittings 
from which it hangs. 

Removing your old fixture is 
easy. First, be certain to shut off 
the circuit at your entry box. Then, 
after unplugging the fluorescent 
tube, unscrew the cap nut in the 
center of the fixture canopy while 


Changeover is simple: Shut off circuit 
and remove fluorescent tube. Unscrew 
cap nut, then wire nuts, while support- 
ing fixture. Note paint buildup ridge, 
fading, and incomplete painting (above). 
Remove paint ridge, then sand area 
around and under canopy before paint- 
ing ceiling (above right). After installing 
threaded nipple in support bracket (near 
right), drop retaining nut, then canopy, 
over hanger, String chandelier wiring 
through nipple and screw chandelier to 
nipple by turning swivel fitting, not chan- 
delier. Cut, strip, and connect wiring. 
Cover with canopy to complete installa- 
tion. To install dimmer (far right), cut 
power at fuse or breaker panel, remove 
old switch and install new one. 
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supporting the canopy with your 
other hand. Once that nut's off, the 
fixture will hang by its wires. 
Unscrew the wire nuts and pull the 
wires apart. 

Now, the bad news. 

Anytime you replace a large 
canopy with a smaller one, you'll 
have to paint the ceiling, because 
the paint may have yellowed, ex- 
cept under the canopy; you didn't 
paint under it the last time; or 
worse, you may have a bad case of 
ring-around-the-canopy, caused by 


paint buildup. Scrape and sand the 
area before you repaint (or mask it 
with a wood disk—see page 137). 
Your new chandelier will hang 
from the mounting bracket screwed 
to the ceiling box. While some 
designs use a suspending chain 
with the wires passed through the 
links, ours came with two different 
lengths of pipe, so drop could be set 
at one, two, or three feet. 
Naturally, none of these heights 
was right for us. So we cut the two- 
Continued 


. Fun Insurance 


ga -Whether its a weekend outing or a two week vacation, 

. car trouble can ruin your family’s fun ... . and cost you a 
bundle! So why take chances? A properly tuned car is 
the worlds best insurance against engine problems. 

— And RAC's simple guide to auto tune-ups can 

show you exactly how to do it . . . yourself. 


a te M 


te d 


3 ELE “SARE Me oT 


What’s tuning your own car all about? 
RAC’s “Tune-Ups” book takes the mystery 
out of engine tune-ups as it explains step- 
by-step how to tune your engine for 
maximum economy, performance and 
reliability. Anybody can do it. And with 

RAC equipment, you'll be set for years 
of trouble-free driving. 

So send now for your very own copy of RAC’s “Tune-Ups” book, then 
head for the automotive department of your favorite retail store where 
you will find all the quality RAC Tune-Up Kits, Ignition Analyzers, 

Timing Lights with Inductive Pick-Ups, Compression Testers, Dwell- ee 
Tach-Points Testers and more! While you are there don't overlook famous #& 4 
RAC Tachometers and Gauges. They help monitor your tune-up work 
as they tell you “whats happening” in your engine at 
all times. 

That's “Fun Insurance.” When you are ready to go- 
your car is ready to go. 


To insure your own RAC "Fun Insurance Name 
Policy", just send us two dollars for your 

copy of "TUNE-UPS" and - (for a little extra | Address 
fun) - we'll throw in a free six-pack of RAC 


Thermalfoam Beverage Holders. They will City 

keep your winter warm-me-ups warm and 

your summer coolers cool... while you tune | State —  . Zip 

your car for extra savings and driving 

pleasure with RAC Test and Tune-Up Age. . Sex.  MakeofCar. . | Year. . 


instruments, tachometers and gauges! 


Mail coupon to: — PAG: ; 
Rite Autotronics a Peet SES T.U., 3485 S. La pais Blvd., Los Angeles Ca. 90016 NENNEN ®©: 


STEIN OFFER ` 


Come taste Olympias World in hand-crafted, 
glazed ceramic Olympia steins. These fine 
quality replicas of old-time Bavarian stein- 
ware, with traditional hinged metal lids, are 
available now at old-time prices. 

Both of these steins may be ordered with- 
out lids, as well. 


Please send check pr money order fo 


Oly Stein Offer — 2loz.Oly Stein(s) with lid at $12.95 


P.O. Box 2008 — 21oz.Oly Stein(s) w/o lid at $8.95 
Olysia. MARNE! — Per OF Sate a s 
^ame 

Address 

ee 01€ 


Washington residents must add 5.4% sales tax to total 4 pur- 
chase. Please allow 3 to 4 weeks for delivery. Offer good while 
supply lasts or until June 30, 1979, whichever comes first. 
fer good only in U.S.A. Offer void where prohibited or 
restricted. Postage and handling charges are included. 


, Olympia Brewing Company, Olympia. Washington OLY® | 


DO-1 
YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


(including West 
German movement) 

* Heirloom quality 

* Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

e Factory direct 
prices 

® Prompt stpinerit 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 628 Emperor Industrial Park 
Fairnope, Alabama 36532 


Hang a chandelier 


[Continued ] 


footer at 16 inches and threaded 
about a quarter of an inch with a 
pipe die (you can rent one for 
about $3 a day). Do this job your- 
self, because you won't want any- 
one chucking your nicely finished 
pipe in the metal jaws of a pipe 
vise. We used the wooden tabletop 
V-jaws of a Black & Decker Work- 
mate workbench. 

Then we assembled the chande- 
lier, except for the globes. The top 
of its mounting pipe fits into a 
swivel hanger that lets it swing to 
vertical, even if the ceiling box 
slants or something bumps into it. 

On yours, you'll next drop the 


canopy retaining nut and canopy 
over the pipe, in that order. Screw 
the short, hollow nipple into the 
ceiling-box mounting bracket—al- 
most as far as it will go—and pass 
the wires from the chandelier 
through it. Then thread the nipple 
into the top of the swivel hanger— 
turning the swivel, not the chande- 
lier, so you don't twist the wires. 
Then cut the wires to leave about 
six inches free. Strip them a half 
inch from the ends, verify the 
circuit is still dead, and connect 
the white wires with a wire nut, 
then the black wires. When no bare 
wire shows, poke the tangle up into 


When the old fixture is one of the recessed types 


OLO 
FIXTURE 
AM 


BUC KET e j 


3. . : 
8 EXTENSION THROUGH 


HANGER BAR 
WITH =" ‘FIXTURE 
&Tup 
Re Fi; 7 
1 
[| 


N 
} 


BOTTOM 
VIEW 
OF 
BUCKET 
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To convert a recessed high-hat-type 
fixture to a chandelier (without having 
to remove the old fixture, install a 
junction box, and patch the ceiling), 
follow this method. It uses all existing 
hardware, plus a few inexpensive, 
easy-to-locate components to make the 
adaptation. The specific number, sizes, 
and shapes of these parts will vary 
with your particular fixture, but none 
should be hard to find. 

First, take a smooth, metal pie plate 
(large enough to completely cover the 
high-hat bucket) and drill a three- 
eighths-inch hole in the center for the 
adapter that will support it, then a 
smaller one nearby for the chandelier 
wiring. Paint to match room decor and, 
set aside to dry. (The pie plate would 
not be required, of course, if the cano- 
py of your chandelier is large enough 
to cover the fixture that you already 
have.) 

Next, after cutting the power at the 
fuse or breaker panel, drop the old 
fixture out of the ceiling. Drill or slot it 
to accommodate the support rod o 
bracket you have selected, screw 
plug base into the high-hat receptacle] 
and reinstall it in the ceiling. 

Now install the support bar or brack, 
et in the recessed fixture (assuminc 
you weren't able to reinstall the fixture 
with it already in place). Add to it an 
threaded adapters necessary to gai 
sufficient reach for the remaining hard 
ware required to complete your particu 
lar installation. 

Thread the chandelier wiring througl 
the smaller hole in the pie plate and in 
stall a standard male plug on its ends 
Plug this into the receptacle in the hig 
hat and secure the pie plate to the ceilin 
—while supporting the chandelier to pre 
vent unplugging it. Install the chandelie 
support bracket, then secure the cha 
delier to it, and you've converted a re 
cessed fixture to a glamorous dro 
light.—Richard Braithwaite 


Hang a chandelier 


[Continued] 


the box and install the canopy. 
Add the globes and light bulbs to 
complete the chandelier. 

To install the dimmer switch, 
keep the power off at the fuse or 
breaker box. Remove the old switch 
and connect the dimmer in its 
place. You’ll probably have to poke 
the wires way to the back of the 
box to make room for the depth of 
the dimmer. 

Now, turn the power back on and 
switch on a warmer, friendlier, eas- 
ier-to-work-in kitchen. 


OLD CEILING 
ic gee. OUTLET 


RECESSED 
INTO 
BACK 
FACE 


CANOPY 
OF NEW 
FIXTURE 


When the old fixture isn't exactly centered 


Perhaps the existing ceiling outlet isn't 
quite where it should be for a conver- 
sion. Often, the new fixture, which 
drops into the room and relates more 
closely to furniture groupings, empha- 
sizes an off-center location. 

This photo shows one example: 
When | wished to drop a light over a 
dining table, | found that hanging it 
from the bar in the original ceiling box 
brought it left-of-center of both the 
table and the open-storage sideboard 
beyond. The effect was jarring, so | 
moved the fixture to the right by means 
of a large-diameter plywood disk that 


Lo aa 


yas With Elmer's Glaze-Tuff 
u don't need a pros hands 
s touch. 


J 
n 


F GLAZE-TUF 


ACRYLIC LATEX GLAZING COWOK 


EE 


You'll do a faster, better glazing job with 
Elmer's* Glaze-Tuff™ acrylic latex glaz- 
ing compound. Because its fast-drying 
formula goes on smooth and easy 
straight from the can. At temperatures 
as low as 40°F. 


give it the pro 


masked the ceiling outlet. Actually, the 
disk is a ring, since | cut out the center 
to pass the wires from the new fixture 
to the outlet box. A new hanger bar 
Was recessed across the top as shown 
in the sketch. 

| used 34-in. walnut cabinet ply 
and taped the exposed edge with 
walnut veneer. | oiled the veneers to 
match the table, then fastened the disk 
flat to the ceiling with three screws. 
(You could countersink flatheads and 
cover with veneer or—as | did—use 
brass RH screws to accent the installa- 
tion.)—A/ Lees 


u 

or warmup is needed. And Claze- Tuff 
dries to an incredibly tough, flexible 
finish that resists shrinking and crack- 
ing. It actually forms a chemical bond 
with glass, wood and metal. 


Elmer's. When results count. 


ing first-time application, so it required 
additional work. Elmer's Glaze-Tuff 
goes on clean, white and new 

looking. And stays that way, 
even without paint. 
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Fun Dome 
A midget % dome of hardboard with 
metal corner gussets that still gives you 
standing headroom. A playhouse, but 
big and strong enough for a camping 
trip. It knocks down to fit in a car trunk. 
Plan #5580, Price $1.00. 


MI tede perm m | E 
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Manta, a Sail Car 
Like the fabled ice boat, the Manta ac- 
tually goes faster than the wind. Most 
"sailors" slack off at about 30 mph, bul 
if you do tip over, Manta skids to a stor 
on its plywood rail. The mast prevents 
overturning. Plan #5534, $3.95. 


a a Fé 


Hard-Top Tent Camper 
Roomy tent is a bedroom for four. Easy 
pitching, off-ground sleeping and over 
six feet of head room. The body is ply- 
wood. It is mounted on a trailer chassis 
but can easily be detached. Plan #5512, 
Price $3.95. 


138 | POPULAR SCIENCE 


Popular Science Plans 380 Madison Ave., N.Y.C., N.Y. 10017 
Send check or money order. No C.O.D. Add .50€ for postage and handling. Allow 4-6 


P88P 


Name 

Address 

Ni. ll ————————AmiuiJ Zip 

O Fun Dome — $1.00 [] Hard-top Camper — $3.95 [] Pumpkin Seed — $10.00 
O Manta — $3.95 [] Redwood Canoe — $3.95 O Trail Boat — $ 2.95 


Redwood Canoe 
You make it by glueing redwood strips 
over temporary rib patterns. Building 
form also serves as a bench while fiber 
glassing — a finish that lets the wood 
show yet needs little upkeep. Plan 
#5511, Price $3.95. 


J = xum dat 
a = " 
than 
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Pumpkin Seed Sailboat 
A two man scow, 13' hull. It moves in 
very light airs, and really goes when the 
wind is up. You can race your boat with 
others in the Pumpkin Seed Class As- 
soc. Information enclosed on how to 
register your boat. Plan #5545, Price 
$10.00. 


Trail Boat 
An Adirondack guide boat, this PS ver- 
sion splits neatly at the center when 
three locking pins are pulled. Each half 
weighs less than 50 Ibs. Full size card- 
board templates are also available. Plan 
#5558, $2.95, Templates $10. 
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Super motorcycles 
[Continued from page 130] 


Additional notes: According to 
the Kustom Signals HR-8 hand- 
held radar gun we used (the unit 
many police departments use) all 
four test bikes had optimistic 
speedometers. At an indicated 55 
mph, each was doing about 50 mph. 

All would have registered higher 
top speeds if I could have stayed 
on the throttle longer. Testing by 
others at drag strips has shown 
that the Yamaha, Kawasaki, and 
Suzuki are capable of quarter-mile 
elapsed times in the 11-second 
bracket, with terminal speeds rang- 
ing from 110 to 115-plus mph. The 
BMW is probably capable of about 
100 mph at the end of the quarter. 
All go much faster than anybody 
can legally, or sanely, go on the 
roads of America today. 


Honda's entry 


What of Honda’s mighty CBX? 
At press time, rumor has it that 
this machine will undergo changes 
before it reaches the showroom 
floors. More cylinder-head studs 
(to stop an oil leakage problem) 
and frame modifications (to im- 
prove handling) are said to be in 
the works. 

The big six-cylinder engine dis- | 
places 1047 cc, has 24 valves, and a | 
carb for each cylinder. It's a des-. 
cendant of the small six-cylinder 
engines Honda used so effectively 
in the Grand Prix wars in the late 
Sixties (two GP championships). 

Not a motorcycle mechanic's fa- 
vorite engine perhaps (imagine ad- 
justing 24 valves and jetting and, 
adjusting carbs), but the final 
result will probably be the fastest 
and most powerful street bike ever| 
to come from an assembly line. Pre- 
production models have rocketed 
through the quarter-mile at speeds 
in excess of 117 mph. 

Do these super-machines make 
sense? 'To the experienced ride 
(and that is the only person wh 
should contemplate buying one), 
the answer is ves. Their extr 
power permits effortless highwa 
cruising, requiring little downshift 
ing unless you must stop. Passin 
is easier because of quicker acceler 
ation. And the capacity for haulin 
passenger, luggage, and a wind 
breaking fairing without sacrificin 
much performance is attractive. 

But to the inexperienced ride 
who hasn't fully developed his rid 
ing skills on smaller machiner 
first, their awesome power an 
weight can spell trouble. Fast. 


Ri can show you how 
to make money 
repairing small engines? 
A 


There's plenty of opportunity for 
e man who can service lawn 

.mówers, garden tractors, chainsaws, EL g 
tillers, outboards, mopeds, motorcycles, ATE 
snowmobiles and the like. __.«-> ^x 


There're 50 million small engines out Its 30 “bite-size” 


os 
+, 


there, and many are waiting for qualified lessons concentrate on TFN > m L 
servicemen to fix them. NRI can give you one subject at a time — 4$ i EM toc 
the training you need to cash in on this | to let you move at your own pace, 
opportunity and you learn at home in your | give you greater clarity and faster learning. 
spare time, at your convenience. The same teaching techniques give you 
| advanced training in the 45-lesson master 1 
Exclusive! course. ..training in the repair and servicing ; 
Build Engine as You Learn of a wide range of other motors including developed and tested by professional educa- 
You learn by doing with NRI “hands- generators, industrial equipment, even tors.. expert help from instructors assigned 


to your course... full set of quality tools 
...à complete, working engine that you build 
yourself. ..the best training and value for 


motorcycles. You learn to service electrical 
systems, transmissions, clutches, power take- 
offs, and more. 


on" training. Only NRI gives you all the parts | 
and training you need to actually build a 3 1/2 
HP Clinton 4-cycle engine and learn from the 


inside out as you progress. And your trainin = your money. 

includes real propel tou, icindir i More Training, More Value Find out for yourself how much NRI 
inductive tachometer, volt-ohm meter, torque America’s oldest and largest home- . training can do for you. Send for the free 
wrench, valve spring and ring compressors, — | study technical school, NRI has trained over a | catalog with all the facts and descriptions 


million students. And this experience means | of every lesson. No salesman will call. Get 


a full set of quality wrenches and more...all NO 
that you get the most in practical, effective started on your future today! If has 


to equip you for learning and earning. 


training for your dollar. You get lessons | been removed, write to address below. 
Choice of Two Courses = EN M , ener oes 
NRI’s basic course puts special em- : H onc | | 
Man Other income opportunities from NRI. 
teaches you the theory and practice of igni- - -— 


Auto Repair | practice. Two courses, with Master Course 
approved by Richard Petty including optional training at York Institute 
America's winningest stock car Resident School at no extra charge. Check 
racer says, “If you really want to learn | card for catalog, 
how to repair cars, NRI is best.” In- 


tion, lubrication, cooling and starting systems. 


cludes professional tools like ignition Electrical Appliance 
analyzer scope, diagnostic engine ana- Servicing 
— lyzer, timing light, case hardened Good appliance repairmen are hard to 
= wrenches, and much more. Basic and | come by. NRI trains you for your own full or 
„a advanced courses. Check postcard | part-time business in fixing everything from 
J for catalog. toasters to refrigerators and freezers. Step-by- 
B4 f step training includes professional appliance 
cn P Air Conditioning/ tester for fast troubleshooting. Check card 
AEA Refrigeration /Heating for catalog. 
C —" including Solar vicem, 
Gets you into a wide-open, tast- NRI Schools 
growing area with practical training McGraw Hill Center for 


that includes lessons on solar heating, heat 
pumps, etc. Course is complete with profes- 
sional tools and window air conditioning 
unit for demonstration and troubleshooting 


Continuing Education 


| i i 3939 Wisconsin Avenue 


, Washington, D.C. 20016 
"Hill 


HOUSEPOWER CLINC 


By EVAN POWELL 


The trouble with non-phosphate 
laundry detergents 


Back in 1970 a move was launched to 
eliminate phosphates from laundry de- 
tergents. In response, many detergent 
manufacturers began using sodium car- 
bonate (soda ash) as the “builder” in 
laundry detergents. Many appliance 
experts predicted detrimental effects 
on fabrics, clothing, and automatic 
washers. Field experiences are now 
proving that most of their predictions 
have come true. 

Many consumers have commented 
that the  carbonate-built (non-phos- 
phate) detergents don't clean as well. 
This was found to be especially true in 
hard-water areas where sodium  car- 
bonates in the detergent react with 
calcium in the water to form calcium 
carbonate (limestone). Within the 
washer the limestone precipitate forms 
deposits on all machine surfaces ex- 


Put an end to " noisy, 
— leaking, water-wasting - 

: john without having to 
- :callin a plumber. The M 
Fillpró Fill Valve and Flap - 
Jack Flapper Tank Ball: 
are all you'll need to 
fix your toilet once "t 5 
for all. 


Fillpro replaces outdiséd: 
float ball mechanisms. 
Instead, the patented fill 
valve actually measures — 
and precisely controls the 
water level from the ~ 
bottom of the tank. It fills: 

- quietly, shuts off positively, 
„and helps conserve water 
-by letting you lower the 
-water level in the tank. 
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posed to wash solution. Major areas of 
buildup are under the agitator and 
around the shaft that turns it, and 
within the tub, pump, hoses, and filter. 
Tests in the Indianapolis area, 
where water is hard (12.5 grains per 
gallon) found that pump failure on 
some monitored washers occurred due 
to abrasion of the pump seal by lime- 
stone particles. After 14-months' use, 
the pump outlets were almost totally 
plugged with lime and lime scale. 
Automatic washers in normal home 
use there might have an estimated 
useful operating life of only three to 
four years, considerably below the 
average where phosphate detergents 
are permitted. And upkeep costs would 
increase substantially. Limestone de- 
posits in washer drain lines could also 
cause serious plumbing problems. 
Phosphates remain the ideal builder 
for laundry detergents. They get your 
clothes cleaner because they condition 


| JH INDUSTRIES. ` | 
1712-F he wpart Circle, Santa Ana, CA 92705 (714) 979-0123 M 
Available at hardware stores and home centers everywhere. BE 


water, sequester the soil, and work as 
a surfactant to provide excellent re- 
moval of a wide variety of soils. And 
they don't cause problems for your 
washer. But they do cause eutrophic 
conditions in our streams, choking them 
with growth. Until an effective substi- 
tute is adopted, consider these steps. 

® Install a home water softener to 
reduce the limestone buildup. _ 

€ Use hot water and delay adding 
clothes. The buildup in fabric de- 
creases somewhat as washer water 
temperature increases. 

e Restore fabrics partially by re- 
moving the limestone buildup: Soak 
them for 15 minutes in a solution of 
two cups of household vinegar to one 
gallon of hot tap water. Do not soak in 
the washing machine, because the acid 
in the vinegar will attack the porce- 
lain-enamel finish. (Vinegar can also 
remove some resin finishes from per- 
manent-press fabrics.) 

It's not an encouraging picture, but 
consumer demand should hasten the 
day when ecologically sound, high- 
performance detergents are available. 


Belt tensioner aids adjustments 


You find V-belt drives all around the 
home: in furnace blowers, automatic 
washers, dryers, lawn equipment, and 
your automobile, to name a few. 


Improper belt tension and pulley align- 
ment can cause early bearing failure, 
motor overloading, 


and reduced belt 
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life—plus a loss in efficiency. But 
adjusting a belt is tedious since it's 
often difficult to hold the adjustable 
pulley in position while you lock it in. 

l've recently used a simple device 
that may be a candidate for your tool 
box. It's called the Belt Jack, and 
consists of a  solid-brass, chrome- 
plated hex body with two extension 
sleeves that adapt it to pulley rims 
spaced from 4$ to 15% inches apart. 
Longer distances can be spanned by 
substituting a length of 54-inch electrical 
conduit and a coupling. 

In use, the Belt Jack is placed 
between two pulleys and expanded by 
turning the body with one hand until 
the proper belt tension is attained. The 
device is spring loaded, allowing you 
to adjust the alignment before final 
setting of tension. Once it's set, both 
hands are free to make the final tight- 
ening. 


ADD ANOTHER POWER TOOL TO YOUR WORK- 
SHOP JUST BY ADDING THE PERFECT MITER AS 
AN ACCESSORY TO YOUR PRESENT TABLE 
SAW. 

NOW YOU CAN CUT PERFECT 45° CUTS ON ANY 
WIDTH MATERIAL ON YOUR OWN TABLE SAW. 
CUTS ALL ANGLES. 

EASY AND PERMANENT 90° CUT-OFF ADJUST- 
MENT — TO MITER KNOB SHAFT — TWO 
WORKING FACES. DURABLE HIGH 
IMPACT PLASTIC MOULDED MITER HEAD. 


The Belt Jack is available from 
Metrifast, 51 South Denton Ave., New 
Hyde Park, N.Y. 11040. 


My 1967 Whirlpool gas range, model 
RRG2000, has three pilots. | turned off 
the two for the surface units and ignite 
the burners manually, but can't find a 


way to eliminate the oven pilot. 
David Pressman, San Francisco, Calif. 


Eliminating the 
oven pilot 


Don't attempt to eliminate that oven 
pilot. The gas valves and igniters used 
on today's direct-ignition burners are 
designed specifically for use with pilots. 
The burners in your oven cannot ignite 
until heat from the pilot is applied to a 
thermocouple at the burner orifice. You 
can reduce the pilot flame to the lowest 
level that provides good ignition. This 
can reduce energy use by 66 percent. 


Servicing an HVAC system 


My home has a Day and Night combi- 
nation furnace and air conditioner, 
model 36/100 YAC-106. | thought it 
should have periodic service, but all 
the service man did was oil one of the 
two motors. The other is permanently 
lubricated. | can oil the motor if that is 
all that is required. Is there any danger 
of too much oil? How much should | 
use? Is there any way of checking the 
coolant level to determine if it is low? 

W. H. Wiebe, Rogers, Ark. 


SEND ORDER TO: 


lf recommendations aren't included in 
your owner's manual or on the motor 
label, use SAE 20 non-detergent motor 
oil to lubricate the motor. Usually only 
two or three drops, twice during the 
season, is sufficient for each port. Too 
much oil is almost as bad as too little: 
If the wick becomes saturated, the oil 
can run into the motor windings and 
damage the insulation. 

Check to see if the two coils on your 
air conditioner are clogged with lint, 
leaves, or other foreign material. If they 
should be cleaned, a special coil-clean- 
ing chemical is often used. The air filter 
should be cleaned or replaced every 30 
days during the cooling season. 

Some air conditioners have a sight 
glass in the liquid ( smaller) line between 
the condensing unit and evaporator on 
a remote installation. (Package-unit 
types don't have this.) Bubbles visible 
in the glass when the system is running 
indicate that refrigerant is low. If so, the 
evaporator pressure will drop and result 
in freezing of the coil, but that can also 
be due to blockage of air flow from a 
restricted filter or dirty coil. Refrigera- 
tion systems of modern air conditioners 
are sealed and, barring a leak, the refrig- 
erant should last the life of the unit. 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, 
S.C. 29609, giving appliance make 
and model number. Sorry, but ques- 
tions can't be answered by mail. 


TO MAKE YOUR PERFECT MITER, MERELY SET 
THE POINTER AT 45° CUT FIRST MITER IN LEFT 
CHANNEL, THEN WITHOUT ANY CHANGES, YOU 
MAKE THE MATCHING CUT WITH THE MITER IN 
THE RIGHT CHANNEL. WORKING TOA PERFECT 
90° ANGLE, AND BY USING EACH OF THE CUT- 
TING FACES ON THE MITER, ANY ERROR ON 
ONE SIDE OF THE BLADE WILL BE AUTO- 
MATICALLY COMPENSATED FOR BY THE COM- 
PLEMENTARY CUT ON THE OTHER SIDE OF THE 
BLADE. 


FOR: NOVICE - HANDYMAN 
- PROFESSIONAL 
- SCHOOL VOCATIONAL SHOPS 


PLEASE SEND ME — PERFECT 
MITERS FOR $32.95 PLUS $2.25 
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WORDLESS WORKSHOP 


$50 to 
| (with Social Security No.) to Wordless, Popular Science, 380 Madison 
By ROY DOTY Ave, N.Y., N.Y. 10017. Only purchased ideas can be acknowledged. 


vii! r is iL p 


E l H 
B. 


min 


144 | POPULAR SCIENCE 


NT 4 


I 
lH 
"i | 


Msn. 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


^ a Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


| 9776 FIAT 124 67-77 all inc sdn, sta Wen, TC, spel isses $8.95 
ME ALFA ROMEO 62.76 for all mds, inc fuel n oues $8.95 —— 7118 FIAT 124 SPORT 66-75 for coupe & spider mis... $8.95 
643 AMC AMBASSADOR 68-74 covers all models .. Im $8.95 
9640 FIAT 128 69-77 for all models inc SL & Rally sss. $8.95 
8677 AMC PACER 75-77 covers all models esses 257.95 
; 1556 FIAT 131 75-77 covers all models | ...... uA 1 
9404 ASPEN, DODGE 76-78 fcr all models . daa ciestede orsa oisieicca BUS : 
1201 FIAT 850 64-7 74 all sedan, coupe & spider mis. S s $8.95 
8259 AUDI 100 74-76 all inc 100LS , MUSAE TY covers alf models sessen mme meenennmes ER 
8749 AUDI 73. — sagartan ; 1073 FIESTA, FORD covers all models apanaman ROI 
DI FOX 3.78 covers all models vette n nan 2e $14.95 0675 FIREBIRD covers all models—67-74 . 3 $7.95 
0916 AUSTIN AMERICA 68-71 covers all models... $8.95 
: n 1149 FORD Inc Galaxie. LTD, Custom XL—55-67 . sk $9.95 
0846 AUSTIN HEALEY 100/4 reprint of factory manual ssc... $14.95 
i Hs ra 0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & wens B ns $5.95 
Diss AIRTEL REMET Dua el Cer onesie ERS | ORS FORD COURIER 72:75 covers ML Tides o.o aeieea POR 
MARINA, 71-75 sedan and GT models essersi 98.95 8205 FORD PICK-UPS 70-73 for all models to 3/4 ton. Lass $7.95 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & V8 models „$6.95 " " 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whl dr mdis $7.95 | S406 GRANADA FORD fee ne. 100 mods n. M erem TR 
8537 BMW 1600, 2002 59-75 al! all inc 1602, 2000, TII s „$8.95 Bain CREMLIM & HORMET dica EE: : van le Msc reple $6.95 
9708 BMW 320 for all models inc 316. ... em $8.95 | 0644 HONDA 360, 600, 2—all models... scs $8.95 
760 BMW 2500, 2800, 3. Ü all müls i Inc Bavari " & ES. morer gara 510.55 8085 HONDA ACCORD 7637 .. TU ee os $8.95 
0978 BOBCAT, MERCURY covers all models thru 76 .. $7.75 0765 HONDA CIVIC 73-74 for all models except C CVCC $8.95 
0504 BRONCO, FORD 66-77 all 2 & 4 wh! drive modéls isses 97,95 x ; 
0001 CADILLAC 61-63 factory manual ... give yer. k vanne 8694 HONDA CIVIC, CIVIC CVCC 75-76 all didis escas, $8.95 
0727 CADILLAC RE- Jå all models excpt E ri Dorado $9 95 8206 INTERNATIONAL SCOUT 57-73 BOO, A, B, ll mais wir E nm $d 
8629 CADILLAC 1976 factory shop manual ks $14.95 8555 INTERNATIONAL 52-75 tune & maintain all mols damiani e PS 
me oe e 1207 JAGUAR XK120, 140, 150 48-6] also Mk 8, 9, 10 . $8.95 
0674 CAMARO 67-74 all inc SS, Raye, Sport, 228 . -$275 | 0924 JAGUAR 55:69 sda mis 2.4. 34, 3.8, 240, 340 ............... $8.95 
ii TRAS a in 1263 JAGUAR E-TYPE 61-72 for al: 6y! models ma n 1995 
9557 CAPRI 70-76 for ali 2000, 2600, 2800 mdis .. $8.95 T oe 4 
0379 CHALLENGER 70-72 covers all 6 and V8 mdis sss $6.95 3338 JAGUAR XJ6 68-77 covers all models a BLBS 
: 8196 JAGUAR V12 72-74 all E-type & XJ models sse 7.95 
8331 CHARGER 67-70 for all models inc 500 & RYT sss. 96.95 1291 JAVELIN & AMX 68-71 covers all indis inc. SST $8.95 
8212 CHARGER 71.75 covers all models . BERMUDES $6,95 oreg Bia ar oi Sac MR E E 
9769 JEEP 50-65 sta. wagon, truck ai. 4 & 6 Cyl eng. eese 913.95 
Neat CHOMTIE Bee a $6.95 | 8207 JEEP 66-74 Wagoneer, Cherokee, Commando semna $7.95 
COVERS ai. models.. taek ~ $8. 9805 JEEP WAGONEER J-series with 230 ohc eng. . $14.95 
1064 CHEVROLET 32-54 tune & Service al sensies $300 9806 JEEP UNIVERSAL CJ-2A reprint factory manual sss $14.95 
0448 CHEVROLET 55-67 inc Impala, Bel Air «uisus sees $8.99 | 0509 JEEP 53.76 for all CJ-3, CJ.5, CI-6 models sss. $6.95 
0870 CHEVROLET 58-77 for all full size models. su. „$6.95 | 8856 JEEP FC150, 170 covers ali front cab models... osse $14.95 
8187 CHEVY Il 62-77 covers al 6 & V8 models „u. . $6.95 8739 JENSEN-HEALEY reprirt of factory manual ........... 119.95 
1090 CHEVY LUV 72-77 covers all models. 1......sceeecsessceeos 98.95 1719 LANDROVER 1, 2 43-6: fer ail models Bia Penner ERES $8.95 
8200 CHEVY PICK-UPS 70.78 all models to 3/4 lon 1.2... 97.99 | 8525 LANDROVER 59-76 al gas engine models.” $8.95 
B20; CHEVY VANS 57-78 al; models and OMC VACS iussu $7.95 49 LIN 70 cov i fe T 
1145 CHRYSLER 55-71 covers all models inc Imperial rennes 39.95. | 9779 LINCOLN 7127 ch aS al c esser omn Sage 
0020 CHRYSLER 75-77 'actory manual... give year esses 019.95 8190 MATADOR, AMC 7 1-74 covers all 6 Å V8 model 5. k $6.95 
9588 CITROEN ID, OS 67-73 for all mols 19. 20, 21 1... $9.95 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. B: $6.95 
8539 CITROEN SM reprint of factory service manual sun $19.95 | 8211 MAVERICK 72-77 covers all models niour . $6.95 
8264 COLT, DODGE 71-77 covers all models. ss. -$8.95 | 0370 MAZDA RX2 70-73 covers sedan & coupe mdls. osse 98.95 
9422 COMET 60-65 covers all models. 1... erectam $6.95 0371 MAZDA RX-3, 100 70-74 covers all models 7.95 
8211 COMET 70-77 covers ali models . P E METER. TAL ORSO MAZDA PICK-UP 72. 75 Bl i600 Sites ae ues Pe 
82 12 CORONET. DODGE 7 l-75 -nyers all models: EE ed i E Ow p pd J'en d XO Rc $6.95 0533 MAZDA 808, 818 72-75 covers all. models: sss i r $8.95 
UATT: KARTINA OB re) [OF all models except LOS -$8.35 | 0573 MAZDA 1500, 1800 67-74 covers all models ........... $8.95 
5053 CORVAIR 5O69 covers Ft models uunmurrummn: umoo NS | 1009 MERCEDES-BENZ 190 59-68, B, C & 200 models. mone $8.95 
VETTE 57-64 covers a mMOdElS seriens siina PAD 1027 MERCEDES-BENZ 57-67, 19051, 190d, 300d, 600 ............. $6.95 
8429 CORVETTE 55-71 covers a. models Lassen AIS “74 — I i 
9481 CORVETTE 72-76 a; 327, 350, 427, 454 models M BOSON T48. MERCEDES-BENZ £20 32.65 covers afi malz inizi m 
6483 MERCEDES-BENZ 220 58-72 dls except Diesel , "— 4 95 
1756 CRICKET PLYMOUTH 7). ia ais0 covers DUEL os m T $6.95 13 1747 MERCEDES. BENZ 230 63. 68 né 23058 A SL ES à 58 95 
8188 DART & DEMON 68-76 covers all modes «ose $6.95 | 1748 MERCEDES-BENZ 250 65-68 covers all models s.. S a . $8.95 
8065 DATSUN B210, 1200 68-76 covers all models . mE eNO 5484 MERCEDES-BENZ 250 69-72 n i ll " re etree CUT rat 8.95 
1726 DATSUN 2402/2602 70-74 covers all moce's $8 95 3484 39-72 covers all models |... 9B. 

: “PH Covers ali mOQelS uuuseussieissieenen VO, 9485 MERCEDES-BENZ 280 68-72 covers all models saeson sco. $8.95 
8127 DATSUN 2607, 2802 75.77 covers al: modals |... 88,95 0416 MERCEDES-BENZ V8. 280, 300, 350, 450 mls .sssssss 98.95 
1551 DATSUN 510 68-73 covers à: sdn & wager mls LEES TAL] E439 MERCEDES-BENZ 53.76 | Pid all inc 2400 .. j 2, $8.95 
3583 DATSUN 610 58. hes covers all FOES us sss ssec PEIS 1148 MERCURY 55.70 covers all models sss ccs $9095 
9472 DATSUN 73.78 inc 710, 810. 2005X & F10 s. $7.95 | 9773 MERCURY 71-77 for all models inc Cougar ... ess $9.95 
1258 DATSUN 31; 1600 "2000 SPL & SRL modes L $9.95 1105 MG TA, TB, TC, TD, TF 36-55 Ls ues sss. 98.0 
8202 DATSUN PICK-UP 70-74 covers ali medels ...... $7.95 0858 MG MIDGET 58-77 covers all models s sso. $8.95 
85:5 DATSUN 620 ia 76 i Hi stl er nick. AP. arie pianto Frsrkatid uris iid rid ura nin id $8.95 1l06 MGA £5. Ao Covers al models . E $8.95 
1:45 DODGE 55-7 ides N Monaco. Palata esse decine RR ED 1720 MGB, MGBGT 62.77 all roadster "n coupe cdgié oer ae $8.95 
0871 DODGE T2- 77 bes ar | Monaco h Pal ofa images 5 PeR Hidrii T 56.95 RIGA MGC reprimt n nf tac tory manual — Má( us $19.95 
8208 DODGE RAMCHARGER 7 8-15 covers. almodels esses dO 0917 MINI 59-75 covers a! models . $6.95 
8554 DODGE PICK-UP 65-75 maintain all 2-whl drive. esses $9.95 9436 MONARCH, MERCURY 75-77 fcr all models .. . $6.95 
8371 DODGE PICK-UP 55:75 maintain all 4-whl driv& ess $5.95 1109 MORGAN 36-7' covers all 4-cyl models $8.95 

203 DODGE VANS 57-77 ail 100, 200, 300 mdis & lym. $7.95 9876 MUSTANG 6 65-72 covers 200 & 250 engines. isses $895 
8:92 GUSTER 70-75 for all models ing, SCamp  .etuessesew see 99S 0479 MUSTANG V8 55-73 covers all models p ENERESS ULT 
8183 FAIRLANE 62-70 covers all models sussen n EUER HD $6.95 1070 MUSTANG Il 74-76 covers all models secs 98,95 
9422 FALCON 60-63 covers all models suss mM— RÀ —À 8187 NOVA 69-77 covers all 6 & VE models aua .. $6.95 
9874 FALCON, FORD 6 64-70 covers all 6-cyl models. ................. $4.95 7107 OLDS CUTLASS 70-77 covers all inc 442 models . $6.95 
0480 FALCON, FORD VB 65-71 covers all VB models.. ~. $4.95 0678 OLDSMOBILE covers all models—55-74 s $9.75 

REPAIR r SERVICE MANUALS 

1226 CHILTON AUTO REPAIR 7 :-78 for al! American cars s. 913.95 8491 PRACTICAL ENGINE SWAPPING how to do it right assess 95,95 

0925 CHILTON AUTO REPAIR 69-76 Reg $12.95, Special ooo cee 98.95 | 

1775 CHILTON AUTO REPAIR 68-75 Rez. $22.95, Specal oo... $6.95 0789 ENGINE SWAPPING latest how-to information .. „$3.95 

1773 CHILTON AUTO REPAIR 66-73 Reg. $10.95, Special „onun $5.95 7128 DIESEL, How to convert your car, van, pickup to. . $6.95 

1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special ss $5.95 1017 AUTOMOBILE ENGINE REBUILDING .. : $13.75 
o (955 AUTO RESTORATION GUIDE biggest ever published , $14.95 

ere Marana hr peram ud. A ire eoi cars "gan, rds 09505 CAR INTERIOR RESTORATION useful for all cars ssec $3.95 

33 CH 154.63 for all American tars smesu $17. 8349 RESTORATION BOOK, Petersen's. Very complete senene $4.95 
7125 AUTO AIR CONDITIONING. .. service & repair all ................. $6.95 iid aia 
8775 TRANSISTOR IGNITION SYSTEMS covers them ail usus $5.98 0906 OLD CAR VALUE GUIDE latest edition ........ NEIN 1 1. 

1071 CR IZING how to doit like a pro «ceo $6.95 
9622 HOW TO TUNE YOUR CAR good for all cars esses $399 | 3474 BYPASS EMISSION CONTROLS 71.77 GM dd pm EE QE 
8859 GM DIAGNOSIS MANUAL for all GM-built cars isses $4.95 | — 1243 RACING the small block CHEVY ... tune & rebuild. .$5,95 
1712 BASIC AUTO REPAIR MANUAL a must for any car sns. $4.98 8421 CHEVROLET RACING ENGINE how to build . $5.95 
1707 BASIC BODYWORK & PAINTING . E: iur 8125 CHEVY SMALL BLOCK, how to rebuild . $4.95 
:711 BASIC CARBURETORS & FUEL SYSTEMS . $3.95 i^ i 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES ..... .$3.95 9409 CHEVY SMALL BLOCK, How to hotrod.. i T ETC] 
M. 9402 CORVETTE PARTS BOOK 53-72 every part, pics, #5 . $24.95 
0751 BASIC ENGINE HOTRODDING . orm Nu UU SENE E D 8123 CORVETTE PERFORMANCE tuning, racing, tests, more . „$9.95 
1706 BASIC IGNITION & ELECTRICAL SYSTEMS - vss 1: i) 1066 CORVAIR ENGINES, How to hotrod . 7 oe O00 
DERO BASIC AUTO TROUBLESHOOTING for all cars 5 $3.95 0735 SUPERPOWER - turbo & su percharging, uel it VHECENDU STER. Be 
8159 BRAKE SERVICE GUIDE ‘or repairing al makes aoo sss $4.95 9410 TURBOCHARGERS, How to select & install . $4.95 
5411 HOLLEY carbs; à! 2 & 4 bhi, tune & rebuild. . ce OS f 
9652 ROCHESTER carbs, ai inc 4MV Quadrajet $4.95 9777 VW PERFORMANCE tuning all air-cooled engines isses $7.95 
5117 DESIGN & TUNING COMPETITION ENGINE $14.95 
9666 SOLEX CARBURETORS al! 1 & 2 barrel downdraft 1... $2.95 8422 AUTO AERODYNAMICS engineering fundamentals .. $6.95 
6354 SU CARBURETORS tune & rebuild all to 1976 2. $5.50 8481 BUILDING A RACE CAR picture by picture .. cms $5095 
9423 STROMBERG CD CARBS ture/rebuild all to 1976 . $6.50 8441 HOW TO MAKE YOUR CAR HANDLE street/track ..... 94.95 
0734 WEBER DCOE cvernau! manual $4.95 9419 SMALL ENGINE SERVICE MANUAL for all 1-cyl eng. ..... .$7.95 
1153 WEBER CARBURETORS theory & design sss $3.95 | 
9803 WEBER CARBURETORS tuning & rebuilding all... HENCE $3.95 8050 LAWNMOWER service & fix all popular makes... sees $4.95 
E S807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, ett. .............. $15.00 
8425 MINOR AUTO BODY REPAIR step by step how tO sss $4.95 0135 MOPED SERVICE & REPAIR all makes & models ........... .$6.95 
5104 AUTOBODY REPAIRING & REPAINTING ... the best... $8.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes . $7.95 
5106 GLASS FIBER AUTO BODY construction & repair ... sore XA 8006 WASHING MACHINES fix all makes & models. sos $495 
3744 VW BODYWORK all Beetle, bus & Type 3 models ............. $6.95 | 8728 SOLAR HEATING & COOLING how to get it free onn $4.95 


. RIVE year sans "— 16,95 


0008 OLDSMOBILE 75-77 factory man. 

1724 OPEL KADETT 62-72 1000, 1100, 1200 models, en nsa $8.95 
1752 OPEL KADETT 57-73, 1500, 1700, 1900 mdis ...............—-. 58.95 
0859 OPEL 1900 MANTA 70.74 cavers all coupe mdls esee $0.95 
8273 OPEL 75-77 covers all models imported seus EPE PAENT — JA95 
9589 OPEL GT 68-73 covers all 1900 models eene — POLO 
9872 PEUGEOT 304 covers all models—70-73 semen ramas BR 
1546 PEUGEOT 404 60-75 covers all models wu... An E EAE E DU $8.95 
08756 PEUGEOT 504 68-74 includes diesel models srusrurasinanenmsans 57.95 
7124 PEUGEOT 504 68-76 for all gasoline models .............. PEDE: nun O95 


0482 PINTO 70-73 covers all models... errem „a $6.95 
0883 PINTO 74-77 covers all models sus is DINI, TA 


1145 PLYMOUTH inc Belvedere, Fury, GTX—55-71 1... 99.95 
0874 PLYMOUTH 72-76 Fury. VIP, Gran, Suburban mals. ................ 96.95 
0676 PONTIAC 55-74 all irc Catina, B'ville, Vnlura emamaa 
1650 PORSCHE 356 57-65 covers A, B & C models 
8518 PORSCHE 911 65-73 tor all models | ... 


8173 PORSCHE 911 74-77 includes N, 5, Targa, CATETE nicata $8.95 
1590 PORSCHE 912 65-65 with 1582cc uin eR 
7123 PORSCHE 914/4 70-75 also 914/65 . "HERRERA -R- I7 
8208 RAMCHARGER, TRAILDUSTER 74-75 all models . EMEN TÀ L7 
8190 REBEL 67-70 covers all & & VB models sensura 0,95 
0372 RENAULT 5 72-77 for all models inc Le Car 1s, $8.95 
0836 RENAULT B, 10 62-72 covers all models suae PIS 
0645 RENAULT 15, 17 all TL, TS models—71-76 1... 8,95 
0395 ROADRUNNER & SATELLITE 68-73 all models senori $6.95 
1129 ROVER 2000 63-75 for all models inc 2200 senes 98.95 
0860 SAAB 95/96 66-74 covers all V4 models 1... SOS 
1759 SAAB 99 69-71 covers all models |.....sssssenen me lx 
8527 SAAB 99 72-76 for all models inc EMS sse BL 
8440 SAAB 67-76 covers al! models inc Sonnet Mesum arm P4- 
0858 SPRITE 58-74 all models inc Bugeye "EDUNREUSDENUM | AL) 
8058 SUBARU 70-77 covers all models . $8.95 


0853 SUNBEAM ALPINE 55-56 MK1, 2, 3. 4 & Rapier memon. 38.95 
0845 SUNBEAM TIGER repr nt cf factory shop mahual Lese inasam 


0489 TEMPEST, GTO, LE MANS 68-73 ali models osc $6.95 
1149 THUNDERBIRD 55-70 .. e MARIUM OH NMPRNEC AMEN. T Lo 
9773 THUNDERBIRD 7 1-77 covers all models ...... ... eren 39.95 
8189 TORINO 68-78 all models inc Elite, Rancher sse 7.99 
0417 TOYOTA CELICA 70-77 covers all models. esses 92,95 
9702 TOYOTA COROLLA 68:71 for all models sss $6.95 
7127 TOYOTA COROLLA 72.76 for all models. sese 98,95 
9812 TOYOTA COROLLA 75-77 all including 5&-speed sss $8.95 
7132 TOYOTA CORONA 68-76 covers all 4-cy! models .. $8.95 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl mdis. . „$8.95 


8519 TOYOTA HI-LUX 56-77 for all pick-up models s a. u s $8.95 


8524 TOYOTA LAND CRUISER 66-77 covers ail model 5 . $8.95 
0587 TRIUMPH STAG 70-74 occu $9.95 
0861 TRIUMPH SPITFIRE 62-68 covers all models oss $5.95 
1200 TRIUMPH SPITFIRE 53-77 covers all models ooo. ae $8.95 
O862 TRIUMPH GT coupe 66-74 , a cine, 1.3. 1 
0927 TRIUMPH TR2, TR3, TRÀ 52- 67 for all ‘models E: DR 
0853 TRIUMPH TR5, TR6, 67.74 all mdls inc TR250 . os Lr 
8599 TRIUMPH TR? 75-77 ...... E . $8.95 


8192 VALIANT 68-76 all mais ine Scamp, Signetle osumansa eee 
0567 VEGA 72-73 all 140 CD & GT 140 CID models .. Sie 


DBEA VEGA 74.77 covers all models ...... . 56.95 
9404 VOLARE, PLYMOUTH 76-78 for all models . i „$6.95 
0755 VOLKSWAGEN BEETLE 54-71 for all 1200 models 1S, vo Mc 
2456 VOLKSWAGEN BEETLE 53-71 all mais inc K-G ooo, OS 
7201 VOLKSWAGEN BEETLE 72-77 all mdis ime K-G eee $7.95 
6010 VOLKSWAGEN RABBIT 74-78 all inc Diesel... $14 9S 
8595 VOLKSWAGEN SCIROCCO 74-77 ..... e esse ees Bh OS 
S716 VOLKSWAGEN BUS 54-70 for all models... eusssssseeo 98,95 
.125 VOLKSWAGEN BUS 71.76 for all models coco » $8.95 
0837 VOLKSWAGEN TYPE-3 52-73 squareback, fastback. $8.95 
9639 VOLKSWAGEN 411 68-72 covers all E, L, LE mdis cesses $7.95 
5778 VOLKSWAGEN 412 71-73 covers all models sess 98.95 
8748 VOLKSWAGEN DASHER 74-78 covers all models ... $14.95 
9444 VOLVO P1800 50-73 all models inc E & ES uus $895 


8546 VOLVO 120 61.70 all dis inc 122, 123GT, 130 oo 


0332 VOLVO 142, 144, 145 66-73 covers ali models ,.. „ $8.95 
8517 VOLVO 164 58.75 all models inc fuel injection... 98.95 
3728 VOLVO 242, 244, 245 75-78 for all inc fuel inj sess. 98.95 


8311 VOLVO 264, 265 75-78 for all inc fuel injection. Lue 
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ITMAKES FIREWOOD 
SO CHEAP, YOUR 
NEIGHBORS MAY WANT 
TOHELP SPLIT 


Why pay high prices for firewood 
when you can split your own logs with a 
Didier splitter? This low-cost hydraulic g 
log splitter handleseventhe toughest Æa 
logs so easily and safely, even teen- ga 
agers can handle it. Prices start 
as low as $499. 

With the money you'll 
save, you can buy one 
yourself. Or gët together 
with a couple of neigh- 
bors. And watch the. 
high cost of firewood i 
go up in smoke. eed 

Ask your local power » 5. 
equipment dealeror writeto 
Didier Maufacturing Company 
P.O. Box 163, Department 1600 
Franksville, Wisconsin 53126 


didict 


Makers of the world's 


largest selling log splitters. Eu. 


Mars pictures 


[Continued from page 71] 


In the anomaly test simulating 
this prelanding checkout, the flood- 
ing of all diodes with the inter- 
nal light indicated that one of the 
12 was not working. That one 
inoperative diode was the same one 
used for the scan-verification test. 
Predictably the  scan-verification 
test produced no data. The solution 
appeared simple. All we had to do 
was avoid using the one faulty 
diode. But, we were asked, how 
could we guarantee that the scan 
motors had not failed along with 
the one diode? How could we dem- 
onstrate that further operation of 
the cameras would not endanger 
the entire Lander? The more we 
protested, the more complicated 
became the solutions. Mercifully, 
the test was ended by a phoned-in 
bomb threat (not part of the 
planned simulation). By the time 
the buildings were evacuated, 
searched, and normal schedules 
reestablished, no one could recall 
just what had happened during the 
final critical moments of the simu- 
lation. 

One of the final tests was a 
146 | POPULAR SCIENCE 


pleasant change from our previous 
problems. The landing sequence 
was reviewed and we sat in front of 
the television consoles as the first 
pictures from “Mars” were dis- 
played. Of course, these pictures 
had been taken at a nearby locality 
and were appropriately coded to 
simulate a transmitted picture 
from the Lander. As we watched 
the first image appear, an undistin- 
guished sandy surface was re- 
vealed. But then, in the midst of all 
this sand, a symmetrically jointed 
lobate object, perhaps six inches 
long, appeared. Alan Binder, stand- 
ing next to me, exclaimed, “That’s 
a trilobite!” We jumped to the 
conclusion that some lighthearted 
geologist had salted our Martian 
scene with a terrestrial fossil. At 
the “press conference" held a few 
hours later—yes, even the press 
conferences were simulated— we re- 
ported, tongue-in-cheek, that life 
had been discovered on Mars. 
Not everyone was amused. Some 
of the biologists were irritated by 
our hasty pronouncements. Even 
though we were playacting, biology 
was a controversial subject. Other 
scientists looked at the picture and 
doubted our identification. It was 
clear that our initial identification 


was intuitive. But what if our intui- 
tion was wrong? It would not speak 
well for our credibility during the 
actual mission. 

With the test completed, we were 
allowed to see the scene. There, 
nestled among the sand ripples, 
was a magnificent replica of a 
Cambrian trilobite. 

* Li * 


On June 19, 1976, Viking 1 
successfully achieved orbit about 
Mars. There followed an exhaust- 
ing month while pictures taken 
from orbit were analyzed and the 
search for a safe landing went on— 
and on. It seemed as if we were 
doomed to some sort of orbital 
purgatory. 

Finally, the Project Manager 
was persuaded that an acceptably 
smooth site existed at 22°N, 48°W 
in Chryse Planitia, the Plains of 
Gold. 

The landing was scheduled for 
July 20. Thirty hours before Orbit- 
er-Lander separation the two cam- 
eras were turned on for the first 
time in nine months, a rerun of the 
simulated event which had created 
such confusion a few weeks pre- 
viously. Everything worked per- 
fectly. 


The first color picture 


As previously mentioned, there 
are three sensors with blue, green, 
and red filters in the focal plane of 
the camera. These record the ra- 
diance of the scene in blue, green, 
and red light. However, the multi- 
layer interference filters used in 
the cameras have very irregular 
spectral response. The blue chan- 
nel, for example, responds slightly 
but significantly to infrared light. 
The extraneous parts of the signal 
must be subtracted, so that the 
absolute radiances at three specific 
wavelengths in the blue, green, and 
red are represented. 

Preflight calibration of the cam- 
eras thoroughly characterized the 
sensitivity of each  sensor-filter 
combination. Qualitative tests indi- 
cated that simple normalization of 
the voltages for the three color 
channels was sufficient to produce 
reasonable color images. 

When the first color data from 
Mars was received on Earth, we 
immediately used the normaliza- 
tion techniques to calibrate the 
image. The result was surprising 
and disquieting. The entire scene, 
ground and atmosphere alike, was 
bathed in a reddish glow, Unwill- 
ing to commit ourselves publicly to 
this provocative display, we ad- 
justed the parameters in the cali- 
bration program until the sky came 


out a neutral gray. At the same 
time, rocks and soil showed good 
contrast; the colors seemed reason- 
able. This was the picture released 
sight hours after receipt of the 
data. But to our chagrin the sky 
took on a bluish hue during recon- 
struction and photoreproduction. 
The media representatives were de- 
lighted with the Earth-like colors. 

Meanwhile, continued analysis 
supported the reality of an orang- 
ish tint throughout the scene, the 
atmospheric color resulting from 
small suspended soil particles. Sev- 
eral days after the first release, we 
listributed a second version, this 
time with the sky reddish. News- 
paper headlines of “Martian sky 
turns from blue to red” were 
followed by accounts of scientific 
fallibility. We smiled painfully 
when reporters asked us if the sky 
would turn green in the next ver- 
sion. 

Our work over the past year has 
lemonstrated that, even though the 
sky will not turn green, there will 
be a long series of color images, 
sach better than— or at least differ- 
ont from—its predecessor. 

The reader may be thinking that 
oroblems of color reconstruction 
argely could have been circum- 
vented by mounting on the space- 
craft targets of known color. In 
fact, such an array of color chips 
was mounted. We have discovered 
that accurate color reconstruction 
of this target is necessary, but not 
sufficient for certification of good 
color in the natural scene, Errors 
ire not particularly noticeable for 
saturated colors but become signifi- 
sant at low values of brightness 
ind saturation. 

In summary, the color of the 
Martian scene, perceived by the 
necessarily abnormal eyes of Vik- 
ng, is elusive. In response to the 
question: “Is that exactly how it 
would look if I were standing on 
Mars?” a qualified “yes” is in 
order. 

The Viking 2 landing 

The Viking 2 Lander separated 
rom its Orbiter at 12:40 P.M. on 
September 3. Minutes later, tele- 
netered data from the Lander to 
Jrbiter abruptly stopped. The 
cause was uncertain, but the pros- 
sects looked dim. It was difficult to 
magine that a serious communica- 
ion failure essentially at the time 
separation was not the expres- 
on of a more fundamental prob- 
em. Had the Lander incorrectly 
eparated? Was it perhaps still 
langling from the Orbiter? Was it 
iurtling toward Mars, out of con- 
rol? Within the hour it was dem- 


Whether for pleasure or business, 
a "Pearl" should be with you. 

Because no other modular 
Microcassette™ recorder system has 
such long play, or such high fidelity. 


in the world capable of recording for a 
full 2 hours on a single cassette. 

Because it's modular, just plug in the 
AM radio module. Or FM radio module. 
Or voice actuator. 

There are twelve modules in all, that 
make it the most incredible Pearl of all. 
OLYMPUS CORPORATION OF AMERICA 


onstrated that the Orbiter had 
rolled so that its high gain antenna 
pointed away from Earth. We 
could track the descent of Viking 2 
by using a low-gain antenna on the 
Orbiter to monitor the signals sent 
by the Lander. Although little in 
the way of detailed data was 
received, the very presence of the 
Lander signal meant that it was 
operational. During an expected 
communication blackout imme- 
diately preceding landing, we lis- 
tened over the loud-speaker as the 
mission controller called out over 
the loudspeaker, “Touchdown mi- 
nus seven, six, five, four, three, two, 
one, zero.” There was a long 
silence. It seemed like minutes. 
Over the loudspeaker came a muf- 
fled prayer, “Come on, baby." 
Nothing. Finally, the silence was 
broken. “We have touchdown." 
Pandemonium broke loose—a com- 
pletely unrestrained celebration 
unlike the more self-conscious 
moments following the Viking 1 
landing. Cases of champagne magi- 
cally appeared. The tight security 
procedures were temporarily sus- 
pended. Families trooped into the 
laboratories to share in the excite- 
ment. Two successful landings! It 
was an outcome that not even the 


Pearls for every 


The 2-speed Pearlcorder® SD2 is the 
only modular Microcassette tape system 


occasion. 


But if you'd rather have an all-in-one 
audio system, the Pearlcorder SR501 is 
the one. The built-in microphone, cap- 
stan drive tape recorder, AM/FM radio, 
tape counter and a sleep switch make 
this the first home entertainment center 
you can Carry in the palm of your hand. 
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* 4 NEVADA DRIVE, NEW HYDE PARK, NEW YORK 11040 


most optimistic of us had looked 
forward to. 


Before the Viking mission is 
completed we will have monitored 
the environment for almost a com- 
plete Martian year, a total of 687 
Earth days. 'The scientific return is 
just now being catalogued. It will 
be years before the analysis is 
complete. In that sense, the Viking 
mission is still in its infancy. 

As to further unmanned explora- 
tion of Mars, preliminary plans 
exist for a rover mission in the late 
1980's. This might be followed by 
an unmanned sample-return mis- 
sion in the early 1990's, providing 
the first opportunity to analyze 
Martian surface materials in great 
detail. But these missions exist 
only on paper. Neither has been 
approved, and their large cost nec- 
essarily makes them vulnerable. 

Still, I have no doubts man will 
someday roam the surface of Mars. 
Those wonderful Viking machines 
wil be crated up, returned to 
Earth, and placed in a museum. 
Children in generations to come 
will stand before them and struggle 
to imagine the way it was on that 
first journey to Mars. 
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BEEP! i 
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The Contemporary Quartz Alarm... 
6-Digits, constantly on display, show Hour, 
Minutes and s. Touch button once to 
read Month, Date, and Day of the Week. No 
slimmer alarm watch available. 
Extraordinary Precision 
The quartz crystal of this unique watch is so 
fine that accuracy is assured to within one 
minute a year! 
Personal Alarm 
You can set your Quartz Alarm to the exact 
minute desired. A tiny dot located just above 
the seconds indicates that the alarm is set. 
Brief Reminder Snogze Alarm 
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[ deactivated, the alarm beeps for 15 seconds 
and then automatically shuts off. If pressed 
once before the cycle has sounded, the 
alarm automatically sounds again in 5 
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There is a backlight for evening wear. 
Here's How Easily The 
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a 6 month factory guarantee. 
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SHOP TALK 


By RICHARD STEPLER 


eder 


DIY windmill 

In our November 1972 cover story 
("Can We Harness Pollution-Free Elec- 
tric Power from Windmills?"), we 
reported on a unique new wind genera- 
tor, dubbed Sailwing. The creation of 
Princeton University scientist Tom 
Sweeney, the mill's airfoil-type blades 
were made of fabric stretched over an 
aluminum frame—a feature that offered 
important savings in cost and weight. 
It also gave the mill an unusually high 
efficiency. Since then, commercial de- 
velopment of Sailwing has been pursued 
by Grumman Corporation. 


Now, do-it-yourselfers can buy plan 
to build a Sailwing wind turbine wit! 
an 11-foot-diameter, three-bladed rc 
tor. Each blade consists of a straigt 
aluminum tube and sheet aluminurr 
Dacron sailcloth is stretched over thi 
framework. Pop rivets and bolts ar 
used for assembly, but not welding. 

Tests at Princeton University on 
prototype model of the DIY Sailwin 
(photo) showed a power coefficient t 
0.45, That means the mill delivers 7 
percent of the theoretical maximul 
energy available in the wind. This ef 
ciency gives the mill a one-kilowa 
output in a 20-mph wind. | 


Materials to build the prototype cost 
about $550. Plan P-102, which in- 
cludes rotor, main shaft, bearings, and 
full-size patterns for the sails, costs 
$25 from Flanagan's Plans (Box 891, 
Cathedral Station, New York, N.Y. 
10025). Plan P-104, now in prepara- 
tion, will match the rotor to alternators 
and towers. A stamped, self-addressed 
envelope brings a detailed data sheet. 


Book list 


Noteworthy books have been accumu- 
lating at such a furious rate that l'm 
going to have to resort to a simple 
listing to tell you about them: 

Natural Solar Architecture—A Pas- 
sive Primer, by David Wright. (New 
York: Van Nostrand Reinhold, 1978; 
245 pp.: $7.95 paper, $14.95 cloth.) 
Environmental architect Wright sets 
out the principles of climatically tem- 
pered design in this important book. 

Earth Sheltered Housing Design: 
Guidelines, Examples, and Refer- 
ences. (310-page paperback available 
for $10 from the Underground Space 
Center, 11 Mines & Metalurgy Bldg.. 
221 Church St., University of Minneso- 
ta, Minneapolis, Minn, 55455.) This 
collaborative effort is the most exhaus- 
tive source of information on under- 
ground building l've seen to date. 

Sun Angles for Design, by Robert 
Bennett. (77-page paperback avail- 
able for $5 from Robert Bennett, 6 
Snowden Rd., Bala Cynwyd, Pa. 
19004.) Charts depict the sun's an- 
nual path through the sky from O to 60 
degrees north latitude. A valuable tool 
for designers of active and passive 
solar heating systems. 

Energy Primer: Solar, Water, Wind, 
and Biofuels, Richard Merrill and 
Thomas Gage, editors. (New York: 
Dell, 1978; 256 pp.; $7.95 paper.) The 
classic alternate energy source book is 
back, revised and updated. 

Build Your Own Solar Water Heater, 
by Stu Campbell. (Charlotte, Vt.; Gar- 
den Way. 1978: 109 pp.: $7.95 paper, 
$12.95 cloth.) Accurate information, 
excellent illustrations. 

Harnessing the Wind for Home Ener- 
gy, by Dermot McGuigan. (Charlotte, 
Vt.: Garden Way, 1978; 134 pp.; $4.95 
paper, $9.95 cloth.) 

Harnessing Water Power for Home 
Energy, by Dermot McGuigan. (Char- 
lotte, Vt.: Garden Way, 1978; 101 pp.; 
$4.95 paper, $9.95 cloth.) These two 
books offer good reviews of these alter- 
nate energy sources and include com- 
mercial sources of equipment. 

Wood Heat, by John Vivian. (Em- 
maus, Pa.: Rodale Press, 1978; 320 
pp.; $7.50 paper, $9.95 cloth.) This is 
an encyclopedia of heating with wood, 
including science and history, chim- 
neys and flues, wood stoves, fire- 
places, cooking with wood heat, and 
nore. There's also a list of manufac- 
turers. 

Shelves, Closets & Cabinets, by 
"eter Jones. (New York: Van Nostrand 
Reinhold, 1978; 304 pages; $14.95 
Hoth.) How to construct your own 
uilt-ins. u: 
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Tinahas never 

hadaTeddy Bear. 

A mother's love. A doll to cuddle. 
Tina knows nothing of these things. 
But she does know fear, rejection, 
and hunger. 

For just $15 a month, vou can 
help save a child like Tina. 

Through our “adoption” program 
vou can help provide a child with a 
better diet, clothes, medical atten- 
tion, school. And even a toy or two. 

But don't wait. There are so many. 
And somewhere, right now, a child 
is dying from starvation and neglect. 
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TAKING CARE CF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 
By RAY HILL with the earliest postmark will be chosen. Sorry, but tips can't be returned. 
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Finding a good ground 


How do you find a good ground when 
installing an electrical accessory—a 
CB radio, for example? One quick way 
is to touch the tip of a test light to a 
known hot terminal, such as the posi- 
tive post of the battery (on all Ameri- 
can cars). Touch the lights wire to 


Checking weatherstrip seal 
Got a wind or water leak in the door or 
trunk-lid weatherstripping? Here's one 
way that may help you pinpoint it. 
Coat the top of the weatherstripping 
liberally with chalk, Then shut the door 
or trunk lid. Now open it. Any area not 
making a strong seal should reveal 
itself; little or no chalk will be de- 
posited there. If the weatherstripping 
isn't broken, cracked, or unglued else- 
where, this is probably your leak area. 


what you think is a good ground. If the 
ground js good, the test light will light. 
If it doesn't, try another piece of metal. 
If the test-light wire is not long enough 
to reach the area you're checking, use 
a jumper wire (with an alligator clip on 
each end) to bridge the gap. 


Dark rotor tip okay 


If you spot an ash-like substance on 
the tip of the distributor rotor from 
your 1978 Chrysler-made car or truck, 
don't panic. And don't try to take it off. 
Its merely a light film of silicone 
grease, found on all '78 domestically 
built Chrysler vehicles (except Omni 
and Horizon), that has darkened with 
age. It was. put there to help suppress 
radio frequency interference and in no 
way hampers ignition performance. 


i 


One little Ashley wa 
a four bedroom house? Youb 


thermostatically controlled denti 

" downdraft system, I figure we save d ; 

426 about $100 | per winter month over - EO 

ewe electric heat,’ says Mrs. Roelants. - 
|... fyoure wondering why quen ha: 

| been. America E first d in wo S 


E worth, Connecticut. 


Dear Sirs. Please aid me E lcs ioris about Ashley Y 
bed o Woodburning Heaters and the name. of; my nearest dealer. - 


Name — 


Address 


County ig m Staten Zip — 


um | $2: 

"It's "e sure!" says Mis: Geraldine Rodani E 
of Killingworth, Connecticut. “Our Ashley 
wood heater provides just about all of our 
heat” The Roelants designed their new 
home specifically to rely on wood heat. 
“When we started looking for the best wood 
heater available” says Mrs. Roelants, “every- 
one told us to get an Ashley. Believe me, it 
does the job!” 

The Roelants can always count on steady 
heat and complete combustion of the wood, America’s Favorite Housewarmer 
thanks to Ashley’s airtight construction and 1604 17th Ave. SW., Sheffield, Ala. 35660. 


| 


T ae 
how 


Rotating the spare tire 


If you use your spare when rotating 


radial tires, studies show that it's best Credit Card Orders 
to use it on the right side of the car. Discover Air A 
That's because.right-side tires usually ed- 
take more abuse from edge-of-the-road The pee Way To Sleep Ni. vue m 
chuckholes, curbs, and roadside debris 312-595-046 


than do those on the left side. 


Original 
Velveteen 


The World's Most Comfortable Mattress mem § 95 Sleeping © A Water Raft 
With Independent Air Coil Support Prices from * Camping * À Van Bed 


The AIR COIL BED has become synonomous with the most revolu- * Boating * A Play Pad 
tionary and luxurious way to spend a third of your life. You are P. ss B ]m5E - . 
Bi gently but firmly supported by 100% air instead of metal springs ZUR EEUU ing Ai Bedis) 
and stuffing. Many chiropractors agree the structured Air Coil Bed H m EM isis 105 pit Er a UEM 
| has unprecedented orthopedic value as a permanent mattress. [3 Twin $49.95(Item 2339) : 
Ligh ...Sensual...Adjusts to your comfort. The Air Bed is an | O Full $69.95(Item 2354) 
experience in rest or play unmatched by any other support struc- E = Queen $79.95(Item 2360) 
ture. It takes the seasickness, immobility, and weight out of g C King $99.95(Item 2374) 
waterbeds. Yet, it gives you the same "give and take” sensation. | Add 54.95 per bed tor shipping and handling. 


Two people can sleep on a full, queen or king size bed virtually un- illinois Residents add 5% sales tax 


| . | ENT | disturbed by the other's movements. This is because the air coil g Air Pumps-$29.95: (AC(Item 0004) C DCiitem 0005) 
Using retreaded radials construction - with multiple controlled air chambers - supports i O Check or M.O: Enclosed 


| À f . your body evenly and independently. | C) Please Charge My Credit Card 
When buying retreaded radial tires, Store it ona shes take it camping, use it in your van, boat, SUM- jj C Bank Americard ODiners Club 

TL eT mer home, on a floor or in a frame. Sunbathe and float on it L] Master Charge CO American Express 
it’s not necessary, says Goodyear, to 8" high standard sizes:Twin-39"x74", Double-54"x74", Queen- i 1 Carte Blanche 

know the direction of rotation the tires | 60"x ,, King. 74 x80". Inflates in, minutes with any air pump OF m Credit Card No. ` 

i : H cannister vacuum (Adapter inclu ). Durable 20 gauge poly vinyl l Master Charge No. Exp. Dat 

had prior to retreading. The new tread | cleans with soap and water. Repair kit included. 1 year manufac- ll Name eg Mere 


| does not obtain a “set” until after it is 
| used for the first time. After first use, 
| normal rules apply when rotating 
radials: left front to left rear, left rear 
|to left front, right front to right rear, 
right rear to right front. Rotate tires 
every 6-8000 miles. 


from standard electrical outlet. DC pump operates from auto 
"ATUS hii sa d each. Do not be confused by inferior State Zip 
' re imitations. This is the original, pe 


| turer's warranty. High Powered Air Pumps. AC pump om auto |] & Address 


permanent, red velveteen airbed, PSMB-213 = GEMI 
ie erg as hi ode 9.95. 

ause or recent di rom- £f 
manufacturer arrangements, we I Contemporary con M TIe i 
have been able to eliminate all Marketing Inc Illinois Call: 
middleman costs and pass j i 
significant savings directly to you. o 790 Mapie Lane. Bensenviie. i. 60108 312- eiae 
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THE 
INFLATION 
FIGHTER 


This is an outstanding tire for 
replacing original equipment. It is 
built with 2 steel belts for strength 
and protection. There are also 2 
polyester cord radial plies to give a 
smooth comfortable ride. 


white outline letters. A high per- 
formance tire with rugged design, 
excellent stability and handling. 
Has 4 rayon cord belts plus 2 
polyester cord radial plies. 


A 
WC CREARY 


TIRE & RUBBER COMPANY 
BOX 749, INDIANA, PA 15701 


¢ 
T 
i 
1 


ij 


A big handsome tire with raised | 


Smoothing and shaping of virtually any contour is easy with these abraders. 


Five new tools work like 
stainless-steel sandpaper 


Sandpaper has been around a long 
time, and people are always look- 
ing for something that will outper- 
form it. Now the folks at Disston 
think they’ve found something that 
will—stainless-steel abrading tools. 
The cutting surface is a sheet of 
stainless, etched so that it forms 
hundreds of sharp, toothy pillars. 
Over this goes a layer of chrome 
that increases hardness and wear 
resistance. 

Result: a fine, rasplike surface 
that acts a lot like sandpaper. Dis- 
ston uses it for a family of five new 
abraders. Each tool is a different 
shape and has a different set of 
specialties. 

There’s a large flat one that I 
like for smoothing large areas such 
as drywall joints. A half-round ver- 


D E i , 
"a rr mL 
bb É 


i Lees 
Vra" P A A a 


e ENS. 


Closeup of working surface reveals 
hundreds of teeth etched into surface of 
wear-resistant stainless-steel sheet. 


am MALRORULAR SCIENCE. | 


sion and rattail work wonders for 
smoothing and shaping all kinds ol 
irregular contours. A slightly con: 
vex file-shaped abrader is just righ 
for working auto-body filler. And < 
little abrader about the shape of ar 
emery board is perfect for smooth 
ing in tight spots, or removing ex 
cess glue around  woodworkinj 


spacing between “teeth,” the abrac 
ers are resistant to clogging. B 
if one starts to pack up with saw 
dust or body filler, you can rub il 
clean with a piece of cloth. 
Disston claims these tools 
so long they cost less to use thz 
sandpaper. I can believe it. Abre 
ders seem to last forever, as lon 
as you don't try to use them o 
metal. They aren't meant for the 
kind of use. 
All five come with comfortab 
grips. Prices run from $5.95 
$8.95, depending on the model yo 
choose. The rattail and the ha 
round are made in a coarse g 
only. The other three come in bot 
coarse and fine grits. When use 
on wood, the coarse grit is roughl 
equivalent to an 80-grit paper, an 
the fine corresponds to about a 121 
That's not quite fine enough f 
final finishing; you should follow 
up with some 220 sandpaper. T 
old standby is still far from obs 
lete.—A.J. Hand i | 


You get the biggest do-it-yourself hook bargains of all 


Join PSBC right now 
and take this giant *24.9 
treasury of creative 
woodworking for 

just $199. 


9 


If you're like most do-it-yourselfers, you 
probably do most of the routine woodworking 
jobs around the house yourself and pay to get 
the fancier work done. Yet the real satisfaction of 
woodworking comes from doing those fancy jobs yourself: making a 


wall of handsomely grained built-ins... wood-panelling an entire room . 


...constructing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even without experience when 
youre got a copy of CABINETMAKING AND MILLWORK as your 
guide. 


Thousands of show-how pictures guarantee success! 


This excellent, 928-page volume is a complete education in fine wood- 
working. It teaches you exactly how to do every step of every wood- 
working Job you'll ever want to do. Thousands of explanatory pictures 
(including many full color photographs), charts, assembly drawings, 
finishing illustrations, construction details and more make this book very 
easy to use...even for a novice! (Think of the money you can save by 
building, repairing, finishing and refinishing all kinds of home wood- 
working projects yourself!) 


Super clear how-to on tools, wood, construction, 
materials, finishing and much more! 


CABINETMAKING AND MILLWORK is such a giant how-to book 
that it takes more than 1700 separate index listings just to tell you where 
to look for each step-by-step answer. You get more than 200 pages on 
how to use hand tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and care for tools 
land make a variety of jigs for power tools, More than 300 pages of 
specific construction plans for built-ins, kitchen cabinets, room dividers, 
ables, bookcases, furniture of every description, You even get a big 
ood finishing section with more than 100 pages of step-by-step how-to 
or all kinds of fine hardwoods and practical softwoods, plywood, com- 
osition, hardware, plastic laminates, etc, There's much, much more on 
ow to read blueprints, how to make construction drawings, estimate 


as a member of Popular Science Book Club— 


This extraordinary book tells and shows you 
everything about CABINETMAKING & MILLWORK 


—Learn the latest furniture-building shortcuts 
—Master every cabinetmaking trick and technique 


—Get all the up-to-date news and breakthroughs on 
materials, tools, finishing how-to and much more... 


PRICE 


REGULAR $ 2 495 


CORNER BLOCKS — 


costs, purchase materials at big |] | ————- : 
bargains. Every detail you need C = : 
to know is given the complete, | 

clear-cut treatment in this excel- / : 

lent do-it-yourself book, You'll se strerener 4 
use it for years as one of your ? OR 3 DOWELS AT EACH JOINT 
favorite "handyman's tools". 


END STRETCHER 
LEG 
seve vorir; dollars on the books you want most! 


Right now, you can own your own copy of this $24.95 treasury of fine 
woodworking for just $1.00 when you join Popular Science Book Club. 
Don't miss this chance to get one of the biggest book bargains of all time 
plus an opportunity to get more books on your favorite subjects at dis- 
counts up to 50% and more. Yes, PSBC members get first choice of 
brand new books on home improvement and repair, cars and car repair, 
workshops, tools, electronics, appliance repair, how things work, mason- 
ry, carpentry, modern technology, home protection and many more 
fascinating Popular Science subjects, Many Club selections are custom- 
written specially for members and are available nowhere else at discount! 
Best of all, you "shop" for these bargains right at home. 


Here's how your Club works: To start membership, just fill-out and 
mail the attached card. Right away, we'll rush your $24.95 copy of CAB- 
INETMAKING AND MILLWORK, Send no money now. We'll bill 
you later for just $1.00 plus postage and handling. 

Then, about every four weeks (15 times a year), you'll receive a Club 
bulletin describing the current selection and alternate books available. If 
you want the selection only, do nothing. It will be sent to you automa- 
tically. If you do not want the book, or want alternate books, or no 
books, just indicate your wishes on the form that comes with the bulletin 
and return it by the date shown. Your only obligation is to take two 
more books in the coming year, You may cancel any time after that, To 
retain all membership benefits, you need take only a book a year there- 
after. You may return any book within 10 days after examining it, if 
you're dissatisfied with it for any reason, In every case, you choose the 
books you want to see—all offered at discounts up to 50%! To get your 
share of these great handyman's bargains, send the card today! 


BEI You'll EARN MORE, LIVE BETTER 
| Than Ever Before in Your Life 


go on enjoying the fascinating work 


"Mas never s 
enthused and dë- 
lighted with les- 
sons in my entire 
life. | grossed 
over $3000.00 in 
one year just 
| working week- 
ends."" 
Rocky Orsi 
Azusa, California 


more could you ask! 
Train at Home — Earn Extra $555 Right Away! 


You'll enjoy your work as a Locksmith 
because if is more fascinating than a 
hobby = and highly paid besides! You'll 
year ufter ycar, in good times or bad 
because you'll be the man in demand in 
jan evergrowing held offering big pay 
jobs, big profits as your own boss. What 


All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
= to CASH IN on all kinds of locksmithing 


m [jobs. All keys, locks, parts, picks, special 


tools and equipment come with the 


"W | course at no extra charge. Licensed 


a] experts guide you to success. 
illustrated Book, Sample Lesson Pages FREE 


KEY MACHINE 
locks, picks, 
tools supplied 


SLM course. 
— fed. 


Approved for Veterans Training. 
LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 


| Locksmithing Institute graduates now 
| earning, enjoying life more everywhere. 
| You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl Home Study Council. 


Dept. 1111-088 Little Falls, N. J. 07424 


INSTITUTE, Dept. 1111-088 E 
Div. Technical Home Study Schools | 
[ Little Falls, New Jersey 07424 Est. 1948 | 
| Please send FREE illustrated booklet, "Your Oppor- | 
i tunities in Locksmithing," plus sample lesson 
pages. | understand there is no obligation and no | 
| salesman will call. | 
es ina: | 
| (Please Print) | 
Es ——— — | 
| City/State di NNRRRRRRRRRRRRERRRRRERMMM l 


oe LL) Check here if Eligible for Veteran Training a) 


v 
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FREE BLUEPRINTS and TRIAL LESSON | 


—for your greater success in Building | 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 


CHICAGO TECH/School for Builders Veterans 
Dept. PS-88, 2000 S. Michigan Ave., Tic, 
r 


[| 

: Chicago, Ili. 60616 

: Please mail me a Free Trial Lesson, Blueprints 
: and Builders Catalog. | understand there is no 
: obligation—no salesman will call. 
i 

| 

[| 
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MHD generators 


[Continued from page 79] 


The machine there uses a closed 
cycle. Argon gas is the working 
fluid. It is heated, then constantly 
recycled through the channel in a 
closed loop. (Closed-cycle plants 
might ultimately used with nu- 
clear reactors to increase the effi- 
ciency of that process.) This cycle 
works efficiently at a somewhat 
lower temperature than the open 
cycle—about 3000? F as opposed to 
5000? F. Also, the gas is less corro- 
sive. The result is that electrode 
erosion becomes much less of a 
problem. (See box, pp. 78-79, for 
detailed explanation of the opera- 
tion of the two cycles.) 

Dr. Bert Zauderer, who heads 
the GE program, explained some 
differences between the systems. 
“Open-cycle systems present main- 
ly a materials problem," he says. 
*With a closed-cycle system the 
problem is more one of economics. 
The much lower temperature is 
easier on the electrodes, but the 
cost of maintaining argon purity 
creates an engineering problem. In 
open cycle, I think that the big 
problems are still going to be in the 
combustor, the generator, and the 
radiant boiler seed-recovery sys- 
tem. All in all, however, we're a 
hell of a lot further along in trying 
to understand what makes both 
MHD systems work." 


Magnetic fields 


MHD generators require enor- 
mously powerful magnetic fields if 
they are to be efficient enough to 
be practical. The Avco generator 
I saw has the channel mounted in 
a huge water-cooled magnet. But 
everyone agrees that commercial- 
size machines will have to use 
superconducting magnets. These 
devices are wound from metals that 
lose all resistance to electric cur- 
rent when cooled to a temperature 
near absolute zero. The magnet can 
generate high magnetic fields with 
nearly zero power consumption. 
Such magnets are now being de- 
signed and built. General Electric, 
under a Department of Energy 
(DOE) and Massachusetts Insti- 
tute of Technology contract for $7 
million, will build a 24-foot-long, 
14-foot-high superconducting mag- 
net that can generate the high- 
density fields needed for MHD. 

Last year, a smaller (40-ton) 
magnet made by Argonne National 
Laboratory (see photo) was air- 
lifted to Moscow in an MHD scien- 
tific exchange program for experi- 
ments with the U-25, a 20-MW 


MHD generator combined with a 
50-MW steam generator. The Rus- 
sians use natural gas as a fuel. 

Research on these and many 
other aspects involved in the devel- 
opment of MHD is underway in 
scores of centers around the world, 
and interest is clearly growing. 
Among recent significant develop- 
ments: 

e The DOE budget for MHD 
has jumped from $6 million to $72 
million in four years. DOE has a 
$37-million center underway in 
Butte, Mont. There we will build a 
modest-size MHD generator, then 
an engineering test facility and 
much larger demonstration plant. 

® The world’s first commercial 
MHD power plant—500 MW—may 
be built soon by the Soviets. They 
have been developing MHD assid- 
uously since 1966. 

® Electric utilities, through the 
Electric Power Research Institute 
(EPRI) and its annual $500,000 
MHD budget, are investigating sev- 
eral areas of MHD power. 

For example, the EPRI’s Palo 
Alto research facility is working 
with Stanford University to inves- 
tigate slag behavior in MHD chan- 
nels, the process of transporting | 
current, and pollution problems. 

€ At the University of Tennes- 
see’s Space Institute, Dr. John 
Dicks has been using his 100-kW 
coal-fired MHD generator to test 
combustion at various tempera- 
tures, aspects of slag formation, 
and other problems. Dr. Dicks and 
his group have found that chemical 
recovery of the potassium seed 
used is critical for economic MHD 
operation. 

è There are a number of other| 
countries, corporations, and groups| 
studying MHD. Japan, Germany, 
and Poland, as well as UNESCO, 
are involved in MHD programs. 
MIT and Reynolds Metals Co. are 
looking at an advanced syste 
called the MHD disc generator 
whose main feature is the use o! 
only two electrodes. Argonne Na 
tional Laboratory is constructing & 
large MHD channel for furthe 
testing with the Soviets. TRW has 
an extensive program in combusto 
research. Stanford University and 
Westinghouse Electric are engaged 
in various aspects of MHD. 

MHD development seems at ¢ 
crucial point today—a go or no-g¢ 
stage. The ascendancy of coal, th 
need to decrease dependency oi 
foreign oil, environmental cleanli 

Continue 


LEARN 


4-for-1 SALE! 
Top Quality J.lI.L. 4-in-1 
IN-DASH — 
AM-FM CAR STEREO with 
8-TRACK or CASSETTE. 
PLUS 40- CHANNEL ‘CB! 


AS 


“FIREPLACE OWNERS: 
“How to Burn Wood 
ht Rising Fuel Bills” 


è is there an energy crisis? What 
you can do about it. 

e Yes...it pays to burn wood. 

* Wood Stoves vs. Fireplace 

Heaters: What's the best? 

è The Hottest Alternate Ener- 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with aecurity in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available. Di- 
ploma given. Job help. Thousands of suc- 
cesaíful graduates, OUR S5th YEAR! Send 
HOW for a big new illustrated FREE catalog. No obligation. G I. 
approved. NATIONAL SCHOOL OF MEAT CUTTING. No T1-07- 
ül8TT, Dept. 51-H, 33 N. Superior, Toledo, Ohio 43604. 


: | | ' e gy Product of the Year. 
ow d = HYDRAULIC JACK REPAIRS Ze aaa hence cu 
AS Earn While You Learn In Your Spare Time Senile and Important product data. 


Trained and qualified mechanics needed NOW to service 
| inoperative gtd cm BIG opportunity for ambitious 
| men. We show you HOW — in your basement or garage to 
| earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 
Write for folder No. PS8 and free honus offer. 
Hydraulic Jack Repair Manual Co., Inc. 


a C G.P.O. BOX 3 «€ STATEN ISLAND, N.Y. 10314 


Water water everywhere 
and easier than you think ! 


Add a shower or bath 


Write for your FREE COPY 


rate Enterprises, Inc. S-B8 
2785 N. Fairview/St. Paul MN 55113 


WE oN 
Uy A AAT: 
From J.1.L. a leader in car 
entertainment centers . . . a 
modular, compact, first quality 
4-in-1 unit at a price you might 
pay for a radio only! Get stereo 
high-fidelity FM Radio, AM 
Radio, 8-Track or Cassette and 
CB all for one low price. Tens of 
thousands sold nationally. Order 
while supplies last ! 


Move a laundry 
tub or washing 
machine 


Install a vanity 
or wet bar 


Add a dishwasher 


L] #853/102 In-Dash Combination 8- 
Track Stereo, AM/FM/ Stereo Radio and 


40-Channel Digital Touch-Tuning AM-CB. Modernize your 


Features LO/DX switch, Stereo light, 8- kitchen 

track program lights, CB standby switch, 

LED channel readout, Plus many other Supply water for 
features indoor gardening 
-while supply lasts only... .$1 49.00 and other hobbies 
[] #610/102 In Dash Combination 


Put in a water 
line for a garden 
hose 


Stereo Cassette Player, AM/FM /Stereo 

Radio and 40-Channel Digital Touch- 

Tuning AM-CB. Features cassette eject/ 

FF button, CB selector, CB standby switch 

Plus many other features 

-while supply lasts only.... $159.00 
#202-SSB Single Sideband 40- 


T 


Channel CB featuring Digital Touch-Tun- 


g Dr AR. EI] 


O Run a water 
; line to the garage 


ACCESSORIES 


[] AM/FM/CB Retractable Ama 


ing AM-SSB CB for 120 effective 
channels with greater clarity and reach. All 
functions right on the mike. A top-notch 
unit. Choose SSB instead of standard 40- 
channel CB with #853 or #610 above. 


Please add 


(mounts like reg. car antenna) 
List $39.95 NOW $29.95 


Ë C] 514” Full-tone Coaxial Speakers 


10 oz. magnet per speaker. 
List 39.95 pr. ....... NOW $19.95 pr. 


[n C] 6"x 9" Full-tone Coaxial Speakers 


C] Field Strength/ SWR Meter to test Ant. 


20 oz. magnet per speaker 


List $69.95 pr....... . NOW $29.95 pr 


List $29.95 NOW $193.95 
CLIP AD AND ATTACH TO LETTER 
Pa. Ras. Add 6% Sales Tax. 
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MEX LALE n. Finally, a complete 


plumbing pp the Do-It-Yourselfer 


Chicago Specialty brings you another time-saving do-it-yourself 
plumbing innovation. It's Connex-All, the easiest way to 

supply hot or cold water anywhere inside or outside your 
home, for your building and home improvement projects: 


Connex-All Flexible Piping is rugged and dependable and is 
unaffected by repeating freezing. It easily bends around 
obstructions. Connex-All plastic fittings make any 
connection easy . . . all you need are just two ordinary 
wrenches. No special preparation. Connects to all 
types of pipe. At hardware stores and 

Home Centers everywhere. 


= ia If it has to d € kioman; 12-909 Connex-All™ 23 
o | AWIL uc. | 1 m : " E Do-it-Yourself Plumbing Guide, send. i! 
ud with plumbing, 25* to cover postage and handling to: -M 
=l MI DISCOUNT MAILORDER!” CHICAGO y Do-It-Yourself Plumbing, | 
"" Phone Orders Call (218) 322.8699 SPECIALTY —1P.0. Box 41126, Chicago, IL 60641 
NAME makes it - Print Name i 
p. easier for É Anas: i 
CITY — 1 — STATE ZIP pem a "uec cc mme tna State Zip — — — j 
BankAmericard/ Visa, Master Charge- PS 8/78 B 


Card # 


Exp. 
Date 


Chicago Specialty Manufacturing Company 
i Skokie. IL 60076 * Sun Valley. CA 91352 » Brantford, Ontario B 
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NOW! GET sE 
3 REALOLD E 275. 
MERCURY WASG 
DIMES-ONLY'1SÉ 


Only $1 brings you 3 real silver 
Mercury Dimes issued before 
1946. (One set to a customer.) 
These scarce coins are com- 
pletely out of circulation. You 
will also receive wonderful price 


22,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 


lists of U.S. and foreign coins and and farmers. For free information: 
paper money. Offer to ADULTS ONLY. Send THRUST MANUFACTURING, INC. DEPT. 1008 


6901 S. Yosemite, Englewood, Colorado 80110 


$1, name, address, zip to: Littleton Coin Co., 
Dept.DM- 76, Littleton, New Hampshire 03561. 


TO cue 
A Jewelers Window 


. and the real beauty of these CHANNEL- 
LOCK Little Champs is the way they ease 
hundreds of delicate, fine jobs that need 
firm treatment. Precision made of highest 
grade forged steel. High luster polished 
finish. Perfectly mated, hand honed cutters. 
Blue dipped plastic comfort grips. Specify 
CHANNELLOCK Little Champ precision pliers. 
You'll like ‘em. Send for our free Catalog. 
CHANNELLOCK, INC. , Meadville, Pa. 16335 


Little Champ Precision Pliers 
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MHD generators 


[Continued] 


ness, health, natural resource con. 
servation, consumer costs—these al 
argue persuasively for MHD. Anc 
there appears to be rekindlec 
enthusiasm throughout the MHI 
community. 

"I see more interest in MHE 
now than a few years ago," say: 
Vance Cooper, EPRI’s power-gen. 
eration program manager. “But 
even so we figure we won’t see the 
first commercial plant of about 50€ 
megawatts in place until 1995 o1 
2000." 

It may not even be that soon 
Today MHD is in the same R&L 
bag with other advanced alterna 
tive-energy systems. Some say the 
enormous problems of developing 
MHD are too knotty to solve eco. 
nomically. The government think: 
there’s a good chance of solving the 
problems, but says go slow. Ye 
another school has MHD, with its 
enormous payoffs, virtually up anc 
running. "We're ready to move or 
a commercial track,” says Dr 
Dicks. *I think MHD should move 
ahead twice as fast as the governi 
ment projects." He adds that TV: 
has volunteered to host a 250-M\W 
demonstration plant that could bi 
built after an intermediate 100 
MW MHD plant. 

While still on a meager budget 
MHD seems to have some powerfu 
friends. At a recent talk at Prince 
ton University, Energy Secretar} 
James Schlesinger noted: “Wer 
greatly in favor of MHD. Nex 
year’s budget will likely be ove 
$100 million.” 


Maze of pipes and wires around Avcd 
MHD generator is checked by staff scie 
tist Dr. Robert Kessler. This unit uses 
conventional water-cooled magnet. 


TO COMPLETE TVE Eil PHONE A RECORDING 
YOUR WORKSHOP |EYEGLASSES BY MAIL | Mot) air voy Naia; 


' ; ; | Record incoming and outgeing calls automatically with 
| | FRAMES, | this all solid state wit cemented to your telephone 
jack and tape recorder. Tape becomes a permanent aim . 
LENSES & | record. Don't depend on your memory te recall im- Gee 
| CASE, | rtant details of business and persona calls. Easily e 


ü 
ES | ! DOCTOR'S PRESCRIPTION OR YOUR | |I: * * M : e ALICE: 
IT’S CONVERTIBLE PRESENT LENSES DUPLICATED. Large py | 
| l L. selection of latest fashion frames and lenses, | Mere s smallest, m "x sn ta 


(QUALITY, ACCURACY, FIT,100% GUARANTEED || [IEEE rere ai aem dot aem ar ter 
SEND FOR FREE FAMILY CATALOG TODAY || |E 


PRISM OPTICAL INC. Est. 1959 Dept. || MM 
10992 NW 7th Ave., No. Miami, Fla.33168 PS8 ||]... sius E: ehe Cet t, 


plus $30 handling and shipping 


The Atlas Band Saw * Handles cut- 
off operations in a wide range of metals 
— from steel and iron, to aluminum, 
brass and copper * Comes complete 


rn mnm | Moll je fasteners. 
shape stock — bar, flat, square, hex, Vy 
tubing structural shapes, and cuts it at 
any angle from 90° to 45° Max. capacity MOLLY brand Fasteners give you a tight grip on any 
is 4"x 6" e 3-speed V-belt and worm hanging situation. Hang lamps, planters, or drapery rods; photo- 
Rear drive ofereapeeda'of 20,155, 20) graphs, paintings, or mirrors; hooks, fixtures. .. or anything. 
rpm eSwiveling rapid approach/release And h th e ae la: ster. wallboard, 
type vise allows fast set ups. Set desired na hang them on anys p 
plywood, concrete, hollow walls, or doors. 


cut, and spring control feeds blade at 
proper speed for smooth, fast cuts e Has MOLLY brand, the best 
way to hang it all. 


stock stop for repeat cutting * Converts 
to vertical position for contouring, notch- 
ing, slitting, and other operations in 
metal or wood. Length 41", height 37°, 
width 16%" Extends to 43" length, 4734" 
height in vertical position. 


Re oe ee sedia ire e ee oe 


Mail To: ATLAS PRESS COMPANY, Dept. AJ 
| 2019 N. Pitcher, Kalamazoo. MI 49007 


I Please send me the Atlas Band Saw (Madel 4359). 
Enclosed is my check or money order for $225.00. 
(Includes shipping and handling) or charge my order ta: 
O BankAmericard Master Charge 


l Acct. #—— Exp. Date 
Name 


I 
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cli ———— ————— 
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MOLIY. Fasteners ™ 
from Bostik 


Bostik Consumer Division 


USM Corporation An EMHART Unit 


i City/State/Zip 


O Send FREE Atlas Power and Hand Tool Catalog. 
Michigan residents add 4% sales tax. 
Available continental U S.A. only 

Price subject to change without notice. 


AUGUST 1478 | vee 


225 YD. RANGE 


Trumark 
| Wrist-Rocket 


at dealers or order direct $ 5.00 postage paid 
STANDARD MODEL $5.00, COMPACT FOLDING MODEL $6.00 
REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 
500 ROUNDS 14" DIA. TRACER BRAND AMMO. ONLY U.S.A. $6.00 $ col 
TRUMARK WRIST-ROCKET: P.O. BOX 1517A, BOULDER, CO. 50306 


KICKAPOO- 


Now’s the time. 


Even with a wood-burning forced-air furnace as 
easily installed as the Kickapoo Home Furnace, 
you'll feel better with time on your side. Air- tight 
construction and refractory firepot mean a single 
load of wood lasts 14 hours or more. Think about 
it...then contact us for information on our off- 
season discount program and the name of your 
nearest participating dealer. 


Box 127-YH 
La Farge, WI 54639 
(608) 625-4430 


We invite responsible dealer inquiries. 


FOREIGN ORDERS 
ADD £7 0) AIR POST 


1 
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Quality in Wood Heating 


THE WILDERNESS HOME 
POWER SYSTEM" 
And How To Do It 


Now you can design and install the safe and economical electrical system in the house of your dreams —no matter 


where you build it. 
You can enjoy the many necessities and the luxuries which are available through today's commercial 12 volt 
production lines. You can do it yourself with ease according to the experience and guidance offered in these books. 


* TOTALLY INDEPENDENT OF PUBLIC UTILITIES 
* NO ENGINE OR GENERATOR HAS TO BE RUNNING | 
* ECONOMICAL AND EASY TO INSTALL * DRIVE UP TO YOUR HOUSE AND PLUG IT IN 
* THE COST OF YOUR ELECTRICITY CAN BE INCLUDED IN THE COST TO OPERATE YOUR CAR 


ORDER YOUR BOOKS TODAY AND LEARN HOW EASY IT IS TO: 

Design Your System. Start with "The End Result; whether you want to rough it with a few necessities or enjoy 

almost total luxury. Choose “Your Power Source" for the storage of electricity and customized to meet nobody's 

needs but your own. Understand "Charging Systems:’ as simple as driving up in your car at first, then as complex 

as your needs demand. | 

Install Your System. Find the "Tools You Need" right in the trunk of your car or the garage. "Plug It In^ with 

all the convenience which modern technology allows. Then enjoy "Living with Your System" after you have grown 

togene: from the first simple steps to the full potential, mindless of all but a few routine maintenance tips and for 
raction of ER cost of utility company power. 

AND AS A B 

References ^e Resources containing additional information, ideas and help as you grow with the environment 

and the world learns to respect your consumer planned solution to energy needs. 

The author did it. At 38 years old, he abandoned a successful career in Hollywood to build the house of his own 
dreams on a rugged hillside high in Northern California's Redwood Country, and four miles from the nearest utility 
company power lines. With no previous engineering experience, he brought many of the city comforts to his 
wilderness home. As he tells how he did it, you will realize how you can do it too. 

Send $10.95 (for California residents $11.61 including tax) for your copy of the two-book kit THE WILDERNESS 
HOME POWER SYSTEM" And How To Do It. If not completely delighted with your book, return it within 15 
days of receipt for a full refund. ALLOW 4 TO 6 WEEKS DELIVERY. BankAmericard/VISA and Master Charge 
accepted (please give Interbank No. with Master Charge). 


THE WILDERNESS HOME PUBLISHING COMPANY, INC. 
P.0. BOX 927 (45501 Highway 101, North) 
LAYTONVILLE, CALIFORNIA 95454 


€ 1978 The Wilderness Home Publishing Co., Inc. all rights reserved 
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GARAGE DOOR OPENERS 


Controlled — ——À 
e Buy Factory Direct and Save = i 
e Thousands In Use œ Free Brochure — ES SS 
e Easy Homeowner Installation NN NN 
e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS878, Baroda, MI 49101 E 


CUT FIREWOOD TO 
DESIRED LENGTH 


_AT A GLANCE, | 


e Fill your fireplace or woodburning stove less 
| often + No more trimming oversize logs e Stacking 
wood is easier and neater + No more estimating or 
measuring lenght of cut * Indicates cut in either 
direction © Light weight - flexible e Easy to install - 
easily removed * Automatically indicates log | 
length 24" or less © Fires burn more efficiently with 
| proper log length * A model to fit your saw 


(OCG METER 


FIREWOOD CUTTING GUIDE 
PATENT PENDING 


| J & M PRODUCTS, INC., F.O. BOX 829, Stratford, CT 06497 


| Please rush ——— Log Meter(s) @ $5" each plus $1* P & H per unit. Send 
check, M.0. or Master Charge. No C O.D.'s. Connecticut residents add 7% 
| sales tax 


MOH — — Exp. Date 

| Name _ — — 

Address — Ss 
| City — — State — Zip 


| IMPORTANT: Chain Saw Mfr 


DEALER INQUIRIES INVITED 


LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


These \ 
precision ^W 
Flight 
Glasses are now 


Sails BACK 
| av ailable ta ihe publi | us GUARANTEE 
lor only $9.95. If you cou ldbuy' m 
them elsewhere, they would probably cost you over $20. 
| Handcrafted, these glasses feature hardened metal 
frames (in your choice of gold or silver). impact-resistant 
| polished glass lenses. And selective ray-screening 
| capabilities (a must for pilots, greal for you ]. 
| Your satisfaction is guaranteed, If you don t lind that your | 
new Flight Glasses are worth more than $9.95, simply mail | 
them back within 30 days. Your money will be returned 
To order, send check or money order (include $1. for 
| porn age and handling) to Precision Optics, P.O 
ox 14006, Dept. Q, Atlanta, GA, 30324. (Please spec- 
| ify gold or silver frames.) SPECIAL: Order now and get 
TWO PAIR for only $18 plus one dollar handling charge 


A LIMITED OFFER FROM PRECISION OPTICS 


—M —_ 


NEW 
WIDE FIELD 
TELESCOPE 


Astrocan lets you enjoy clear, bright, wide-angle 
views of stars, moon, comets, etc. Completely 
portable, this unique 41/4”, f/4 Newtonian re- 
flector houses top quality optics. Designed for 
ease of handling and use. Astrocan weighs only 
10 Ibs. and stands 17” high. What an instrument! 


A. $149.95... 


GET EARLY 
STORM 
WARNINGS 
ON BOTH 
| $10 LAND AND SEA... 
STORMALARM warns you about storms the way 
a smoke alarm warns you about fire. This sensi- 
tive weather radio lets you track tornadoes, 


hurricanes, severe thunderstorms, and other | 


inclement weather conditions by sounding an 
alarm. Unlike standard weather radios that must 
be constantly monitored, STORMALARM moni- 
tors itself! Regularly $46.50 you can save $10 
by ordering now. Triggered by a signal from the 
National Weather Service Stations, it sounds a 
full blast in the event of emergency weather 
conditions. Also has 3 standard weather chan- 
nels for detailed reporting. Features 40-50 mile 
range, continuous beeper alarm, flashing warn- 


ing light, 21⁄4" dia. speaker, antenna, external | 


antenna input, 117VAC to 9VDC converter, 
instr. Size 3x5x1 1/4", 


vnam $36.50, 
ORDER 


S- 
E53 


HERE 


EDMUND SCIENTIFIC CO. 


Dept. N-16, Edscorp Bldg. 
Barrington, New Jersey 08007 


Send GIANT 172 Page Catalog 
packed with unusual bargains. 


Í Name 

i Address. 
| ^v 
[4 — — —m 


(Please Print) 


v; md EET AS TO ORDER PRODUCTS 
FREE CATALOG fe fe E: m 
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SAVE 50% 
8 x 20 MONOCULAR 

Top-quality Spy Scope, a 
$30 value, now $14.95! 
Special purchase saves 
you 50%. 100% coated 
optics; 305 ft. field of 
view. Only 2 oz.—stores in 


pocket, purse, glove box. gate Qu x 
sham SAVE OVER 40% 
S 14. 9 9 Ppd. —DELUXE AM/FM WALL RADIO 


Great surplus buy saves you over 40% on brand 
new AM/FM Deluxe Wall Radio w/ handsome 
silver/black control panel. Mount anywhere den, 
kitchen, bedroom, office, workshop. Self-cont. 
Philco-Ford radio chassis (141/4x3'3/,—x31/2") 
w/11 transistors, vol. control, AM/FM hi sensi- 
tivity tuner, AFC 234” dia. speaker, 71/2” 110V 
AC cord. Orig. cost $30 ea. in 3000 quant. for 

nat'l. motel chain. Buy several now. | 


No. 72,275N (READY $1 T. 50 Ppd. 


TO PLAY!) 


SENSITIVE 
=m TR METAL DETECTOR 


Fully transistorized transmitter/receiver (TR) detector with 
sensitivity rivaling models twice the price. Built of rugged 
aluminum with a waterproof search coil. Detects a penny at 


5". Wt. 2 Ibs. 6 oz. $39.95 Ppd. 


No. 80,262N 
Free Catalog 


MAKE A 2000° 

SOLAR FURNACE 

Scrap lumber, hardware, 
and our special Fresnel | 
Furnace Lens are all you 
need. Easy instruc. incl. 
Great for cooking, solder- 
ing, etc. You get lens f 
1134" sq; 8/2" F.L. and 
inform. bkit. 

No. 70,533N 


$6.00... 


HOW HOT WAS IT TODA Y? 
This self-registering maximum-minimum thermo- 
meter shows high and low temperatures in 2* in- 
crements from — 40? to -- 120? F. See how 
temperatures vary in a day or why air conditioning 
costs are so high for a given period. Resets with 
magnet. Mounting screws. 21/z x 1012". 


No. 71,478N S1 6.00 Ppd. 


Send for vour FREE 
172 page Edmund 
Scientific Catalog 

with over 4000 bargains 


CROOKE'S 
RADIOMETER 
powered by sunlight 
Fascinating Solar rotor spins 
at 3,000 RPM. First-surface 
silvering on !/» dome makes 
hemispherical mirror. 5x3". 

No. 60,529N 


ai 
Y * $5.75». 


USE THIS COUPON 


= CI Please send me the following items below: 
EDMUND D SCIENTIFIC CO. üty. stock No. Unit Price Total 

Dept. N-16, Edscorp Bldg. 

Barrington, New Jersey 08007 

C] Enclosed please find check/M.0. 

Charge My C Amer. Exp. OBAC(VISA) CO MC 


Card # 
Interbank * — n Exp Date 


service and handling 
TOTAL 


30 DAY GUARANTEE 


ie one be completely ue | Name 
return it within 30 days iw Address 


selina T Gy She 1 75 — —— 


Celestron’  teecneo Lenses... 


Binoculars... 


Photo's 
by Celestron 


Send $2.00 for 32 page 
full color catalog on how to 
select and use a Celestron 
telescope. 


Tro 


91 Celestron 


Dealers N M Celestron International 
Inquiries A 2835 Columbia, Box 3578-E 
Invited | Torrance, CA 90503 
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Make Rubber Stamps for BIG PAY | 


Need more money? Earn $60-875 
1  aweek, spare time, at home mak- 
= Ing rubberstamps for offices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospects—ev- 
Yes erywhere, Right in your own com- 
E.) munity. Turn out special stamps for 
' names, addresses, notices, prices, ete., 
7 in minutes with table-top machine. We 
furnish everything and help finance you, at 
less than bank rates. Write for free facts. 
No salesman will cali. 


HI-COMPRESSION 
22 CAL- PELLET FIRING 
AIR PISTOL onv ü 95 


gg 


* No Permit Required 
* Purchaser must be over 21 = 

|* FREE: 50 rounds of Reusable 22 Cal 
Ammo and a Supply of Targets 


This high compression air pistol slams eight 
hard-hitting 22 cal. pellets into its target without 
reloading. Just snap back the bolt, turn the 
cylinder and you're ready for the next round. A 
molded hand grip, long barrel, and ring sight 
provide unusual accuracy and comfort. Onl 

$9.95 plus 75d for postage and handling - if CO 

send $2.00 good will deposit and pay postman the 
balance plus COD charges. FREE ammo and 


targets included. State age when orderi 
sold in N.Y.C. . iiic 


Honor House Dept. 97APT8, Lynbrook, N.Y. 11563] 
= N.Y. Res. add appropriate sales tax — 


FIRING 
22 CAL. / | 
SNUB-NOSED| ~ 
| REVOLVER ~ 


| FREE: Targets and 50 reuseable pellets 


| This hard hitting target pistol looks and feels | 
|like the famous snub nosed revolver in use 
by most detectives. The cylinder swings out 
Ito take eight 22 caliber pellets and each | 
revolver comes with its own FREE supply of | 
targets and 50 rounds of reuseable pellets. | 
Only $3.95 plus 50g for postage and hand- | 
ling. Your money promptly refunded if 
ou're not completely satisfied. Not sold in 
ew York City. 
Honor House Dept. 97DR78, Lynbrook, N.Y. 11563 


PELLET 


| TEN 
i ! j 


——' 


p SEMI- ^ 
ee AUTOMATIC SE 

" MACHINE PISTOL ¥ = 
10 ROUND - SIDE MOUNTED CLIP ` 


FREE: Target & 50 Reuseable Pellets 
Not Sold in New York City - No Permit Required 


This rapid fire 22 Cal ''Commando'' type machine 
pistol looks like the famous, hard-hitting weapon so 
popular with combat attack groups. The side 
mounted, detachable, ten round clip sprays pellets 
| into the target as fast as you can pull the trigger. 
Nd $3.95 plus 50d for postage and handling 
INCLUDING FREE TARGET & PELLETS. Com- 
plete satisfaction guaranteed or your money 
rompily refunded. NC EL 
ONOR HOUSE DEPT. 97AU78, | 
LYNBROOK, N.Y. 11563 
NY State Res. add Sales Tax 
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AS SEEN ON TV! 


incredibly Priced at 


87 


(plus Shipping and hangji ing) 


è "Erases" Old Varnish As If It 
Were Chalk! 

e "Wipes Away" Crusty Old Paint! 

e Brings Furniture Down to Bare 
Finish Fast! 

è Cleans Tar From Hub Caps! 

e Makes Rust Disappear! 


Barbeque grills, old tools, garden fur- 
niture,.. Miracle Eraser makes them 
all look like new—smooth as 
glass-ready to refinish. Furniture! 
Boats! Cars! Bikes!—There is no end 
to the uses for Miracle Eraser! 


= = = MAIL THIS COUPON TODAY 
Ï General Mail Corporation., 


Strips Anything Fast! 
e No Scraping e No Gouging e No Sanding 
No Poisonous Chemicals or Dangerous Power Tools! 


Incredible MIRACLE ERASER actually “wipes away” crusty finishes faster, 
better than any paint or varnish remover you've ever used...or your money 
back! You simply wont believe your eyes. Miracle Eraser slides across age- 
old varnish and turns it into dust instantly. Chipped and ugly surfaces are 
restored to smack-smooth finishes in minutes. Rust vanishes like magic. No 
hard rubbing. Miracle Eraser works best when used in a light, wiping motion. 
You will never use sandpaper or poisonous solvents again! 


Never Clogs...Never 
Loses Its Power 
Miracle Eraser never clogs 


EN NE NEED ae 
SE-64 li 


up like sandpaper. 
Thousands of microscopic 
points are constantly 
resharpened as the 
sponge is used. No matter 
how hard you press, how 
messy the job, the Miracle 
Eraser surface stays keen 
and perfect and keeps 
doing its job. 


Money Back 
Guarantee 


This incredible product must be tried to be fully appreciated. 


Fabulous Molding Action 


The sponge actually molds itself to 
the exact contour of any surface! 
After a few swipes, Miracle Eraser 
literally shapes into corners and 
crevices and strips them bare fast. 
No power tool or chemical is so 
effective, so fast, so safe! 


Once you actually use Miracle Eraser yourself you'll know 


that it does everything we claim...and more! That's why we 


extend this guarantee. If you are not totally delighted and 
amazed with Miracle Eraser, we insist that you return any 


unused portion for a full and complete refund. No questions 


asked. 


A Valley Drive, Greenwich, Conn. 06830 


C] Please send me without delay a carton of 6 Miracle Eraser Sponges for the 
low price of only $7.95 plus 50c shipping and handling (total of $8.45). | | 
understand that if | am not satisfied with the product | may return the 
unused portion for a full refund. 


C] Yes, I want to save $2.95. Send me two cartons of the Miracle Eraser 6-pak 
for the low, low cost of only $12.95 postpaid. 


[] Check enclosed 


[] Charge to C) VISA O Master Charge 


Acct. # Exp. Date: 

Name 

Address 

City —— | | | ) State Zip 


(Connecticut residents please add 7% sales tax) 


Make up to 
$123? an hour 


| Start your own * 
money making business! Av. 


Hundreds of Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field... 


YOU Can Do lt Too! | | Kea {| — 


Never before hawe money-making oppoliunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandiold a5 


millions seek more protection against zooming crime, BOOKLET! 
Yet thare's only one Locksmith for every 17,000 people! p 
Train FAST at Home - Collect CASH PROFITS Right Away. | s3 ü& i 
You're "in business” ready to earn up to $12.50 an hour let : i 


a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-prolit business of your own, 
Hundreds we've trained have done it. So can YOU! All 
tools plug professional Mey Machine given you with 
course. These plus practice materials and equipment, 
Rlu$ simple, illustrated lessons, plus expert supervision, Tells how you quickly 
plus business-buildsng guidance will enable you to KEEP irain to be your own boss 
THE MONEY COMING IN! ideal for retirement—good 

robs too. SEND FOR EXCITING FACTS—No Obligation: "^3 Protitable ee 
ALi SPECIAL TOOLS AND EQUIPMENT INCLUDED! or Fulltime business o 


| your own. 
PRO KEY Dae | Send for your 


x UR" copy today! 


yr 
Accredited Member glib! 
» National Home | [e 
Y Study Council m 


NO RISK BELSAW INSTITUTE 


TO 
YOUR | 
FUTURE , 


Å= SSS 

This Pro Kep iiaprhine ran 
Moss adé up ie EG a 
moet dg poor cee 
and af uan! cosf poe a pani- 


Plage ae Sap TRIAL! 119P Field Bldg. 
RUSH COUPON! www Kansas City, MO. 64111 


BELSAW INSTITUTE 


i FREE! | 
p.p 119P Field Bldg., Kansas City, Mo. 64111 I 
i m; Please rush FREE Book “Keys to your Future." i 
i | yoUR l 
i TURE .- u— | 
|. Tels how | 
1 money in 
i Locksmith ADDRESS 
ang almost 
[| iram ihe 
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CUT STRAIGHT wrm 


TRATE-CUT Caitine Guide with | 
any portable circular saw, jig saw or router. 
Extends to 8'6", reduces to 51" for short 
cuts and portability. Clamps to paneling, 
doors and other long work. Make preci- 
sion 90? cuts, tapers, angles, etc. Two 51" 
Aluminum sections, connector, clamps, 
directions, only $19.95 pp. Send check or 
MO to R.A.K. PRODUCTS, Dept.S-23, 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 


E SOLD ONLY IN U.S.A. ONLY BY MAIL. 


Travel Trailer 
Kit 
- Buil nem Save Gas 


ppe g - im iP LI 

4D Screws E lopsen. "Hanc Burro kit 

$17 35 o0. Write BURRO Dep! ps: E 14143 zistáwve. Na. Plymouth, 

MM 55447 for full color catalog. Please enclose 52.00 Tor postage 
and handling 


| UNIQUE STAIR KIT 


ONLY *395... COMPLETE 


12 riser stair kit for 
floor-to-floor heights of 7'6" 
to 8'4" (other sizes. avail. for 
heights up to 9'8"). Steel center 
beam with 3^" thick steel 
tread supports. Steel 
handrail and posts. Kit 
includes 1" thick 

| plywood treads for 
carpeting. (Oak or 

| pine treads also 

avail. at modest 

iio cost) 


Our unique (patent pending) design makes this 
handsome open riser stair extremely easy-to- 
assemble. And now, a manufacturing breakthrough 
makes the "price complete" an extraordinary value. 


C The da Shop 1978 


To: The Iron Shop, Dept. 274,P,.0, Box 128, 400 Reed Rood 
Broomall, PA 19008. Our Tel: (215) 544-7100. 


| Call or write for free brochure: 
| Nome 


| Street 


| City Ste Zip 


THE IRON SHOP 


MANUFACTURERS 


FIND TREASURE! 


Locate coins, jewelry, gold, silver, other valuables 
with world-famous White's electronic mineral/metal 


detectors. Call toll-free for location of nearest dealer. 
. 800-447-4700 (in Ill, , call 800-322-4400) —-——— 


fi P 
KD ELECTRONICS, FREE : * 
DEPT. PBBK Literature 
1011 Pleasant Valley Rd . Sweet Home. OR 37386 | 


Flushes up to existing sewer or Sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make 
basement into game room, den, 


apartment with private bath. Financing available. 


Write for free literature. 
SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


NEEN THREE PHASE POWER 


The " PHASER" allows vou to operate three ONLY 
phase matics a thru Tí» horsepower from 220 
volt single phase power sources. Rugged — heavy ; 1395 
duty — patented unit built tu give many years of 

satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3035, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Great Enerqy 
Crisis Opportunity! 


| The popularity of wood burning 
| has generated tremendous demand. 


Be self-sufficient now. 
Send for Free Booklet. 
August West Systems, Inc 


Box GUAT 
| Westport, CT (06880 


| "If I had the tools and materials 
to build my own bike from 
scratch, I don t think I could build 


one any better." John Jurenka, 

Santa Monica, CA 
save assembly costs when you build your’ 
| rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. | 
| Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
| (smooth ride); tubular steel frames (shrugs off 
| rough going). Optional electric start, lights for 
licensing, other accessories. 


NEW SST-1621 
(16-hp) 
SUPER 
TRYKE 

shown with 

ij accessories 
Special Offer | 

— One FREE 

ACCESS Ory 

with bike OF 

tryke order! 


Carl Heald. Inc. 
Dept. PS-8 P.O. Box 1148 
Benton Harbor, MI 49022 


Write today for free brochure 


WHY BUILD 
ANYTHING LESS 
THAN THE BEST! 


Compare before you build. 


Don't waste your 
time or money build- 
ing just any ordin- 
ary Bio Now you 
can easily and inex- 
pensively build some 
of the world's best 
grandfather clocks. 
Beautifully designed 
and exquisitely de- 
tailed. Each is a 
simple do-it-your- 
self precut kit that 
saves you up to 50% 
over a finished 
clock. 


Send Now for your FREE 
brochure featuring the 

finest grandfather, wall 
and mantel clock kits. 


CLOCKS 'N KITS 
Uncompromised in quality 
3210 Airport Way 
Dept. 8-03-2 ees 
Long Beach, CA 90806 | 
(213) 595-4981 
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Rockwell Speed-Bloc Sander— 
Palm grip design for one hand 
use. Thumb control switch, off- 
set pad for 4 way flush sand- 
ing, 12,000 OPM. 100% Ball 
Bearing, 5/64 Orbit. 

Direct Motor to pad design. 
Pad size 4¥2" x 4¥e". Add $2.00 
for shipping. Reg. $64.99. 
440(330-R7 . .... ..... $47.98 


'SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers: 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
Wiss, Channel-lock, General, Pony Clamps and 
‘many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 
fo beat. Send $1.00 for our big SILVO TOOL 
| CATALOG today. 


SILVO HARDWARE CO. 
107 Walnut St., Dept. PS8-8, Phila., Pa. 19106 


Just add water 


NT MIKES 


concrete, mortar or sand mix for 
do-it-yourself patching, pointing, 
patios, driveways, walks, fire- 
places, block or brick walls, set- 
ting posts and hundreds of other 
uses. 


FOR MORE INFORMATION WRITE 
QUIKRETE, COLUMBUS, OHIO 43229 


WINDWATCH™ $979 
ANEMOMETER —WIND VANE 


Neon lights in indoor indicator show wind speed and 
direction. Decorative indicator with gold dial in dark 
mahogany case. Designed for desk or wall mount. 
| Outdoor instruments of durable aluminum with elec- 
trical parts enclosed in rigid vinyl housings, Easy to 
assemble and install. Attach directly to roof or pole. 
Comes with wire and materials for installation up to 
60 feet. Uses regular 120V AC. Unique low amp 
circuit assures absolute safety. A fascinating addi- 
| tion to any home. Five years guarantee. 15 day trial. 
Satisfaction or money back. Only $27.95 postpaid 


WINDWATCH itt th Mas dip 


FREE AIR 
CONDITIONING? 


Not quite — but using ground water 
available in most of the country we air 
conditioned a 2,000 sq. ft. home for under 
$25 in the hottest month. No compressor 


or similar refrigerating equipment re- 
quired, Suitable for DIY or contractor. 
General description of proven method 
$5.95. Plans and detailed specifications 
package $25.00. 


| 
| 
MARK ASSOCIATES | 
P.O. Box146  Mohnton, PA 19540 
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Wil-Mac VW Trikes are fun and economical to build and ride. ae = : 
They use a stock VW engine and transmission and are designed | Jw UUs 21 
for easy home-assembly. Send the coupon TODAY for full ED Som 2! 
details. per oun “ni 
n 4 


STOPS YOUR 
ROOF LEAK 
in Just 5 Minutes: 


It’s pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof, You call your local 
roofer and are shocked to learn how much 
roofing repairs cost these days. 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water ... 
from your leaky roof... 

But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- | 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 
match your roof. 

U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 


U.S. POLYCOAT, INC., 7316 N. Monticello * Skokie, Illinois 60076 * (312) 675-3666 
MAIL TODAY - ' 


| 
E 


U.S. POLYCOAT INC. Dept. PS88 | 
7316 N. Monticello » Skokie, Illinois 60076 | 
Gentlemen: Please rush me gallons of U.S. Polycoat. | 
O 1 Gal.-$12.95 [ 2 Gal. -$24.90 L[] 5 Gal. Bucket - $59.75 Include $1.50 Per Gallon for | 
Postage and Handling. Enclosed is | 
[] Check O Money Order for total of $ — | 
O Charge my order to: [] VISA/BankAmericard O Master Charge | 
Color: [] Clear O Silver O Black [] White O Green [] Red [] Brown | 
One gallon covers approx. 50 to 100 square feet. Two gallons covers approx. 100 to 200 square | 
feet. Five gallons cover approx. 250 to 500 square feet. Coverage depends on type of surface. | 

| 
Print Name | 
Address | 
City State Zip 
DEALER AND APPLICATORS INQUIRIES INVITED * (312) 675-3666 © 1977, U.S. Polycoat — | 
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Planer Molle Saw 


Feed 
d in 


Now you can use this ‘ONE power: -feed shop ta p" 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
"m or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


30- 30-Day FREE Trial! |, E^D FOR ors 


NO OBLIGATION—-NO SALESMAN WILL CALL 


RUSH COUPON ®ELSAW POWER TOOLS CO. 
TODAY! Kansas City, Mo. 66111 


i BELSAW POWER TOOLS ! 
Lien 929P Field Bldg., Kansas City, Mo. 64111 : 


[| 
Please send me complete facts about g 
'O YES PLANER- MOLDER -SAW and 


details about 30-day trial offer. 


Name 


qmm mmm mmm 
HL 
= 


| 
| 
| 
| 
Address —Á— — — o oS ooo : 
| 
| 
| 
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PURIFY YOUR WATER 


New Kirschmann Reverse Osmosis 


and 4 gallons of pure drinking 
water per day for less than 1g. 
Removes pollutants — produces 
| drinking water that exceeds all 
government standards. 


Please send information about: 


O R.O. Mini 420 — faucet snap-on 
Reg. $49.00 — Introductory - $39.00 


O Super #40 — all purpose 
Reg. $79.00 — Introductory - $59.00 


[ ] Dealer Package for all R.O. systems 


3 Home Pure Water Corp. 
> 1602 Babcock Street 

^ Costa Mesa, CA 92627 

Phone (714) 645-7845 


REVOLUTIONARY, SOLID STATE BURGLAR ALARM 
PROTECTS YOUR HOME WITH RADAR. 


The Sonic V intrusion alarm 
protects you and your home, while 
you're sleeping or away, with 
harmless undetectable radar waves. 
There is no wiring or installation. 
Just place the Sonic V in an area an 
intruder would have to pass through. 
When the waves detect motion, the 
sensor sends out an extremely loud 
alarm. The alarm cuts off after 50 
seconds, but will automatically re- 
cycle if the intruder is still present. 

For extra protection, we've added 
two 120 volt plug sockets. When the 
alarm is triggered, these outlets are 
activated. So, you can interconnect 
your burglar alarm with lamps, 
silent alarms, telephone dialers, 
cameras, tape equipment or sirens. 
You can even get a siren specially 


designed to be heard up to 1/2 mile 
away—the Sonic Screamer “110.” 
And with the | | 
optional cover, 
it's completely 
disguised. 
"c Vm Sonic Screamer Siren | 
your name, address and a check or 
money order for $129.95 plus $2.50 
for shipping and handling to the 
address below. Master Charge and 
VISA can be used, but please send 
your signature, number and 
expiration date of card. For the Sonic 
Screamer Siren add $65.95 
(optional cover $16.75). 

Protect your family and home 
with space-age radar sensors. Order 
your Sonic V burglar alarm today. 


30-day money-back guarantee 


BLT Sales—Home Protection Div. 
Dept. A, Wade Hampton Mall 
Greenville, S.C. 29609 


water purifiers produce up to 2 | 


—— Zip — c 


RICKA DUO-WHEEL 
CONVERSION KIT 

| eGreater 
operating safety 

*Longer tire life 


Increase 
tire capacity 


Write RICKA MFG., 
DEPT. RPS-8 


Pequot Lakes, MN 56472 
for illustrated Brochure 


master charge 


POCKET EYEGLAS 
SCREWDRIVER 


Loose eyeglass frames will never again be a 
bother when you add this handy screwdriver 
to your keychain. Also useful on other tiny 
screws found on phonograph cartridges, 
cameras, watches, etc. Hardened steel blade, 
nickel plated. Send $1.00 plus 25€ postage 
and handling. N.J. res. add 5% sales tax. 


IDEAL SPECIALTIES COMPANY 
Dept. PS-178 Box C-463 Livingston, N.J. 07039 


NEW $19.95 BADGE-A-MINIT™.CAN | 
MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cost, you can make 
colorful, plastic-protected, metal pin-back | 
badges instantly! Make them when | 
. and where you need them to make | 
"s BIG profits taking orders for 
slogan buttons or photo mir- 
rors that you sell for up. 
"a to $2.50 each. Parts cost 
“Ss you just pennies! For more ff 
information and your 
^ d FREE SAMPLE BUTTON 
"^ write to BADGE-A-MINIT, Ltd., 
Dept. PS-85, Box 618, La Salle, Ill. 
61301. Or send $19.95 (plus $1.75 shipping and 59b sales 
tax for Ill. residents) for the system, including hand die press, 
color coded dies, one dozen badge parts and illustrated 
details and instructions. MONEY BACK GUARANTEE! 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH | 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 


MODEL . M-10-PB $2.95 EA. plus 30€ postage 
WESTBURY SALES CO. 373 Maple Ave. | 
Westbury, N.Y. 11590 pp.g.Ps 


SAVE YOUR 
395 CMS" mai go 


the SNOPPING 


CHECK IT OUT! | 


There are more opportunities, 
products and services offerec 
in the “Classified Opportunity 
Mart," immediately followin 


| this section. You may find jus 


what you've been looking for 


Our Air Conditioning Energy Saver Unit, 
A.C.E.S. for short, uses the principles of 
evaporation and conduction to help your 
air conditioner run cooler and more 
efficiently when its working hardest. 
Greater efficiency means you can save up 
to 35% of your cooling costs while 
prolonging the life of your air conditioning 
system. A.C.E.S. is designed for use on 
most freon charged central air 
conditioning systems and comes complete 
with easy installation instructions and a 
money back guarantee. 


LOW COST SOLAR COLLECTORS! 


ttn our low cost solar collectors you can 
p de up to 70% of your heating needs 
rom the sun. Solar applications manual in- 
cludes details on installation, various meth- 
ods of using solar energy, heat loss calcula- 
tions, diagrams, solar components, books, 
and prices. Send $2.00 to: 
Amstutz/Fett, 212 Cherry, 
Dept. 1, Bluffton, Ohio 45817 


STAINED 
GLASS 


Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 
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Use your custom Klan or select one of ours. 
Cedar or Pine Log homes, leisure homes, f 
and cabins from $3900. Plan book $3.50. 
Dealership information pack $5. 


erness Log Homes 

Route 2-PS8-D Plymouth, WI 53073 
Please send LJ Dealership information pack $5. 

O Plan book $3.50. 

Enclosed is $ 
Name 
Street 
f Town 
State 


and cut electrical 


cooling costs 


a-— — — — GA A ——À ge 


L 


up to 1/3 


If you're steamed up about 
high cooling costs, you should 
air condition your air 
conditioner. 


AIR CONDITIONING ENERGY SAVER 
A.C.E.S. Division of ENERGY SAVERS 
Box 56, Estherville, lowa 51334 
O Please send me complete 

A.C.E.S. units at $189.00 plus 
$2.50 freight for each unit. 
ü Please send more information. 


*m &á & b m & WP P * 


Air Conditioner Type & Model # 
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Cy ou or uS State..... Zip.: - 
i BIGnNEEA a A i 
BankAmericard/ VISA ................ | 
Exp. Date | 

Mastercharge ........ 06sec en recess 
pr Exp. Date | 

Check or Money Order ................ 


QUALITY 

» GRANDFATHER 
CLOCKS AT 
FACTORY DIRECT 
PRICES. 


m Completely finished 
and assembled 

B Kits with pre-cut 
parts 

B Beautiful solid 
woods (walnut, oak, 
or cherry) 

E Solid brass West 
German movements 

m Other clocks 
available 

m Prompt delivery 
Money back 
guarantee 


send for free brochure. 
Telephone inquiries 


welcomed. 

205/943-8839 or 943-5081 
Dealer Information Available 
on IKI 


VIK IKI] ING 


P. O. Box 998, Foley, AREA PE. Midi 
our showrooms, Highway 59, South of Foley 
and Highway 98, Fairhope, Alabama. 
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NOW! LIFT 
A TON WITH 
ONE HAND A 


WITH Ge 


Picture your car stuck in a 
ditch. You pull out this little 
brute, attach to es nearest 
tree, pull the nylon cord with 
one hand and ZAPI You pull 
that car out of the ditch with- | 
out raising a sweat! ' 

This powerful multiplying f 
ratio block-and-tackle that fits |. 
in the pocket of your hunting f 
Jacket and weighs less 
than a pound, will make 
you as strong as 7 men! 

With it, you can 
hoist a 250-pound 
deer easy as lifting a 
child. Lift a ton of 
magh». Haul the en- 
gine from your car. 

ove huge rocks. You - 
name it. Complete with 
65-ft. nylon rope, and 
aluminum and stainless steel, block-and-tackle. 


iver 30-DAY MONEY-BACK GUARANTEE—ORDER TODAY). 


The JOHN STURGES HOUSE, Inc. Dept. THA-25, 
49 Riverside Ave., Westport, CT 880 

Please rush ...... POCKET HOIST(S) @ $9.95 
ea. Add $1. ship. & hdlg. SAVE! 2 for $18.95 ppd. 
Sorry, no C.O.D.'s. | enclose Q check O money | 


order for $....... (Please add applicable sales tax.) 

OR, CHARGE: O BankAmericard/Visa i 
- Master Charge Carte Blanche | 

Diner's Club American Express 

Interbank 4......... aros ERIS DEUS Lessons | 
Dati MO. Lacu ewe won U X PÓca ACECIC OE EOM MKOR FCRC CR EORR | 
PRINT Name | 
Address 

City = 


“If here’ s a more efficient source > of 
economical heat and comfort than a 
Tempwood . .. someone will have to 
prove it to me" 


-Tempwood owner Doug Space, Yarmouthport, MA 


No wonder people speak of Tempwood in 
glowing terms. Once lit, this top-loading 
downdrafter gives immediate heat. Sec- 
ondary air is induced naturally—gases 
rising off fire are forced downward by 
thrust of air between two downdraft vents. 
Wood burns simultaneously, evenly and 
completely . long into the night. 


Ashes and hot cinders can't spill out on the 
floor. Your house stays remarkably free of 
flyash and soot. 


Tempwood is built to last . . with rugged 
plate steel and refractory firebox. And the 
price is right. 
Visit your nearest Tempwood dealer soon 
. or send $1. for new “Wood Energy” 
booklet. 
"The reliable heating alternative" 


Manufactured by: 

|| Mohawk Industries Inc. 
| P.O. Box 71-L 
Adams, MA 01220 
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SECRETS ENTRUSTED 
TO A FEW 


HERE are some things that can 
not be generally told—things je 


ougbt to know. Great truths are dan- 
gerous to some—but factors for per- 


sonal power and accomplisbment in | 


the hands of those who understand 


them. Behind the tales of the miracles | 


and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture's laws—their amazing discoveries 
of the bidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass e and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They now invite you 
to share tbe practical belpfulness of their 
teachings. Write today for a free copy of the 
book, "The Mastery of Life." Within its 
pages may lie a new life of opportunity for 


you. Address: Scribe P.N.F. 


dhe ROSICRUCIANS 


(AMORC) 


San Jose California 95191 U.S.A. 

— SEND THIS COUPON —— 

| Scribe P.N.F. ! 

| The ROSICRUCIANS (AMORC) i 
San Jose, California 95191 U.S.A. 

1 Please send me the free book, The Mastery of i 

| Life, which explains how I may learn to use my 

] faculties and powers of mind. | 
DIRCI. dvi ERAS E EC ER NR ra gen NTACN RR i 

Eo io MR ANE A EE E A | 
Cbr oec UI DGUc2UEE qu QU IB QUIE: i 

1 PLEASE INCLUDE YOUR ZIP CODE 
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. NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, Electric Baseboard Heating 
Invention Ends Fuel Problem —and Provides Advantages of 
HOT WATER HEAT WITHOUT COSTLY PLUMBING! 


INTERTHERM 
"A HOT WATER ELECTRIC 
* -\ BASEBOARD HEATING , 


OVER 1,500,000 
i. LLATI ON 5 ALR EADY 


Permanent Systems for i Entire Homes--Portable Models for Single Rooms 


Now—in spite of today's fuel shortage—your 
family can enjoy wonderful indoor comfort in 
coldest weather. Provided by INTERTHERM’s 
soft, gentle, uniform, floor-to-ceiling hot water 
heat. Without cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— but also the safest, cleanest, most health- 
ful heat on the market today. 

INTERTHERM's System of Hot Water Electric 
Baseboard Heaters Costs Much Less to Install 
and Maintain than Central Heating Systems. 
Because it requires no burner, boiler, furnace, 
pipes, ducts, flues, chimney or fuel storage. 
INTERTHERM Heaters don't cause a fire, 
scorch drapes, burn child or pet. And don't 
carbonize lint and dust particles that dirty 
furnishings, irritate nose and throat — or burn 
plastic particles into toxic vapors. Recom- 
mended by many allergists. 


The INTERTHERM's Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube inside of which an electric heat- 
ing element and a water and anti-freeze solu- 
tion — which never needs replenishing — are 
permanently, hermetically sealed. Electricity 
heats the water solution, Then shuts off. The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money. 


INTERTHERM INC.; Dept. HHHH-88 
3800 Park Ave., St. Louis, Mo. 63110 


2-73 | Town — TT———— State ......... eee 


Portable Models for Single, Hard-to-Heat Rooms 
plug into 115-volt outlet. Easy to carry. 

Tell Your Electric Contractor, Builder or Archi- 
tect You Want INTERTHERM Heating. And mail 
coupon for FREE Literature and FREE Factory- 
Engineered Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements, No obligation. 


Available at Leading Electrical Supply Houses! 


ELECTR LiT CONTIUR 
ED 


3800 Park Ave.; St. Louis, Mo. 63110 


| Please send me FREE Brochure which gives full 
information and prices, 


[] Enclosed are plans, or room measurements, of | 


— INC.; Dept, HHHH-88 d 
| 
i 


home | plan to build or remodel. Send me | 
FREE. without obligation, a Factory-engineered 
Heating Layout, 


j Name ccebdendeaseedssseabesesssPNONG eee oe we 


| Address Le sd. us Zip CEE EEES E E g RS 


WASTE OIL HEATER 


e Proven e Smokeless e Odorless 
| You can beat the energy crisis 
Tin shop, farm, home, or business 
fand Heat FREE..use any type 
waste oil. DEALERS INVITED 

LENAN ENTERPRISES 

Inf BOX 94 

$1.00 MILTON, WISC. 53563 


Regular and Long Shaft Battery 
Movements, Battery Pendulum and 
Weight Driven Westminster Chime 
Movements, Bezel Dials, Metal and 
Paper Dials, Brass and Plastic Num- 
bers, Round Markers and Strikes, 
Wood Carvings, Clock Hardware. 
Hundreds of Items. Quantity Prices. 
Send 5üe for 40 Page Catalog. 


NEWPORT ENTERPRISES, INC. DEPT C 
2313 W. Burbank Blvd., Burbank, Calif. 91506 


“PORTABLE STEAM C LEANER | 


"Steam in 60 Seconds” 

Engines, Air Filters, Lawn 
-CLEAN— mowers. 1 year guarantee on 
fire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 
Auxiliary pump required on low 

water pressure. 
"^ WEDCO MFG., INC., Dept. S-7, 
. Box D, Jackson, Wyoming 83001 


This neat little solenoid powered 
beam engine is one of the projects 
described in Volume 4 of the 
Model Engineer (orginially 
published in 1901) which we just 
reprinted, along with clocks, 
locomotives, even building your 
own "Motor Tri-Cycle" Volume 5 
has more on the cycle, steam | 
engines, and a hot air engine. 
Volume 6 finishes the cycle article 
and has a whole series on Projects 
Made Without a Lathe. 


UNIQUE SPORTS CAR KIT 
dens Sette sam. SEF 


&isormibhy mara, See ee ee 917 


| : Dealerships em — 
Please Send Me: Available. Y vl e o3 e 
O Volume 4 284 pages $12.50 "c cM S. 690 E. 3ra St. 
[] Volume 5 284 pages 12.00 p e SS “Gis: OE 
L] Volume 6 442 pages 15.00 | E ie 


O Check Enclosed 
Bill O BankAmericard (VISA) 
© Master Charge 


"SAVE MONEY 


== Assemble our unique Mini- 
nat 277i Dozer Tractor Kit. Buy fac- 
E tory-direct. Catalog of Kit 
if construction and uses — $.50 
“Build-it-yourself” Plans — $7.00 
(refunded on any purchase!) 


STRUCK KIT, Dept. PS88, — Cedarburg, WI 53012 


| CALDWELL INDUSTRIES 
603 E. Davis Street 
Luling, Texas 78648 


SEND FOR 


GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 
INDUSTRIAL * MFG. 
BARGAINS IN MARINE * 
AIRCRAFT * AUTO * 
HARDWARE 
Send 50€ (or $1 for fast delivery) 


x AIRBORNE SALES CO, vet. Ps7s 


| W8501 Steller Dr. PO Box 2727. Culver City, CA 90230 i 
* Satisfying Customers Worldwide Since 1945 4 


DO IT YOURSELF ANCHOR KIT 


Tired of curtain rods, pictures, etc. pulling out from walls? Here is the 
answer! 100 plastic anchors, 100 tapping screws, 1 leu drill bit for 
use in concrete, wood, plaster, etc. This is a must for all home 
workshops. DACORE WEST INC. 

201 Pieces $ 9.95 + shpg & hndl $1.95 5118 E. Washington Blvd. 
402 Pieces $16.95 + shpg & hndl $3.90 Commerce, Ca. 90040 


SHIP MODELS 


| NOW! Get in on the 
PROHTS h n. e. 


Historic Clipper Ship Models and 
others, hand built and in kits. 
Kit prices from $9.95. A reward- 


ing hobby. Fully Illus. 128 pg. 
Catalog also shows unusual Nau- 
tical items and over 100 pictures 
of Stipe & Sen. Send 25¢ to 


ULTRA | 
MINI P fe 
Amazing new model features both ultra- 
miniature size & a battery saving on-off switch. 
Picks up & transmits sounds without wires up to — 
300 ft. through any FM radio. Use as remote mike, |... 
intercom, baby sitter, alert/alarm syst, hot line} | 
etc. Great at parties. FCC appd. Compl. w. batt. ERO 
Money back guar. Only $19.95 + $1.50 pee hdlg. rin 
Mass. Res. add tax. Order Today. MIC, COD ok | — pi 


MLI INDUSTRIES, Dept. PS 
50 HUNT ST., WATERTOWN, MASS. 02172 


SO Ob i tt at at at 
JOOODOODOOOOOOOOOOX 


REPAIR! © 


Work part time, full time — 


right at home -we help . pusiness! 
you every step of the way. 


No doubt about it...as a small engine pro, you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour —and that's 
just for labor. A simple tune-up earns as much as $17.50 for 
less than an hours work, and parts, engines and accessories 
will add even more to the profits. 


Plenty of business waiting for qualified men. 


46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mini 
bikes, snowmobiles, generators, pecans, paint sprayers, snow- 
blowers ...the list is almost endiess 


| Size 137x 34" x 5/9" 


Always Include 
Your Zip Code 
When Answering Ads 


Drill Your 


Own Water Well 
50..100...200 Feet Deep. 
SA VE HUNDREDS OF DOLLARS! 


You can tap the vast supply of good, 
clean, pure water beneath the surface of 
your property and have all the water you 
need! 

Invented over 15 years ago, the Hydra- 
Drill has been used by thousands of people 
all over the world to drill water wells for 
home and garden. It can also be used to 
drill horizontally into hillsides to form 
free-flowing springs. It is amazingly simple 
and easy to operate. 

If you want to know more about this 
wonderful way to drill your own water well 
and have a lifetime supply of water for just 
pennies per day, then do yourself a favor. 
Write or call for FREE fully-illustrated in- 
formation including the booklet HOW TO 
DRILL YOUR OWN WELL. The infor- 
mation package will be rushed to you by 
return First Class mail. 

Deeprock Mfg. Co., Opelika, Alabama 36801 


Toll-Free (800) 821- 7700 
ac CLIP COUPON AND MAIL TODAY 


Professional 

Tools And 
Equipment 
PLUS |- 
HP Clinton ,-- 
Engine... 


. All YOURS TO KEEP— 
. All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don't need to be a 'born mechanic' or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
can't go wrong, and with our famous ‘learn- -by-doing' method 
you get practical ‘hands-on’ experience. We also show you 
how to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do it TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to recei ve fuii information 


by return mail. FR 
RUSH COUPON TODAY EE 
BOOKLET! 


BELSAW INSTITUTE di Ee: 
539P FIELD BUILDING | 
KANSAS CITY, MO 64111 -—— 


g BELSAW INSTITUTE — " acoesec iff g 
g 59 FIELD BUILDING Member: s E 


KANSAS CITY, MO 64111 Study Council — * Mou avi. 
[] YES, please send me the FREE booklet that i 


coo NOUR 
rerun Ks 
batis 


| 
| 
| 
l 
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City State 


! Deeprock Mfg. Co. Dept. P588 I | M tuli details about starting my own business in 

| 703 Lafayette Parkway, Opelika, Alabama 36801 | | ™ Engine Repair. | understand there is No Obligation p- 
| Please mail your free information kit immediately. I | i that No Salesman will call on me. i 
| understand there is no obligation. | 

| | | B NAME p 
| | 

| Print Name | : ADDRESS. 1 1 
| | 

, | Address | city a 
Me | u 
L J 
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and earn big profits. 


Name 
Address 
City 


State 


Your Own Antique 
Reproduction 


Make it in just 
one evening! 
e Solid Oak 
e 24" scaled to 
American original 
Complete Kit 
only $4450 
Plus $3.00 for Postage 
d Handi 
Clock top is pre- 
assembled. The 
rest is easy! Just 
sand, assemble & 
finish. Kit also 
includes reliable battery pendulum move- 
ment, metal dial, hardware and painted 
glass. Order No. 1350-R43 for this high 


IIS Send $1.00 for huge 1978 

;2 € | catalog packed full of fine 

[p clock plans, kits, and acces- 

!' sores by the world's largest 
supplier for nearly 40 years. 


CRAFT " PRODUCTS CO. 
Dept. 02 St. Charles, IL 60174 
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‘SAW and TOOL 
HARPENING...... 


A Profitable Business For You 


Hundreds of people have started successful sharpening 
businesses of their own. Hundreds more are needed! You can 
start now...just follow the proven practical Foley way. 


! Earn Up To S8 An Hour 


| In your spare time you can make $50 to $100 a week. Working full time you 


can make as much as $1,000 a month. 
Allit takes to start is your decision. Foley will help finance you. There's no 


franchise fee. You can operate from your garage, basement or a spare room. 


No Experience Needed...Be Your Own Boss! 


Foley sharpening equipment is simple to operate. In no time at all you'll be 
| professionally sharpening saws and cutting tools, You are 
| yourown boss. You work your own hours in your own way 


FREE BOOKLET 


Fill in and send coupon. You'll receive. at no 
| obligation, a booklet that describes the 
opportunities available in the sharpening field. 


MANUFACTU RING | 
COMPANY 
1052 Foley Bldg., Minneapolis, Minn. 55418 


or call TOLL FREE 1-800-328-7140. 


.CO 
Warren Enterprise Box 563-S, Skokie, | I. 30076 


z Print For Profit 


HEY! CB RADIO GUYS 
ELIMINATE ANNOYING CB RADIO SKIP, 
SQUEALS, SQUAWLS AND INTERFERENCE 


SKIP-A-GO GO 


WILL WIPE OUT MOST ANNOYING NOISES 


pera inate came br ca reas bd Brida RN iud TI a 
Tak: bite Vege (Ss * 
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E [d Poke. E eh cea oy ES 
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Skip-A-Go Go installs in minutes on any CB Radio. It will im- 
| prove the receive signal quality of any CB Radio. This device 

has the unique capabilities of eliminating nearly all of those 
| ear piercing squeals and random static which is the primary 
complaint people have about using CB Radios. Try it, you'll 
like it or return it within 10 days from date of purchase and 
receive a full refund. Use your Master Charge or Visa Card. 


Order Yours Toll Free Dial 800-821-2312 
or write to us 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2** for our full line Electronic Picture Catalog 


Telephone Listening Device 
Record telephone conversations in 

your office or home. Connects $18 95 
between any cassette or taperecorder x 
and your telephone or telephone 

LINE. Starts automatically when 

phone is answered. Records both 

sides of phone conversation. Stops , A] 
recorder when phone is hung up. This Em «^ 

device is not an answering service. 

Call (305) 725-1000 or send $18.95 + 

$1.00 shipping to USI Corp., P.O. Box 

D 2052, Melbourne, FL 32901. COD's 

accept. For catalog of transmitters, 

voice scramblers and other specialty 


Zip | 
items enclose $2.00 to USI Corp. Approx. 1 cu. in. 


SUPER SEALED BEAM HEADLIGHTS : | 
FLAMETHROWERS — 150,000 Candle Power 110 VOLT A.C. GENERATORS | 
2% times as bright as stock high beams. No 60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 

— belt driven from car or pickup. Operates T.V. all 


alterations, just plug them in. Fit 2 - m 
all cars with round 4 light systems. AN 


| power tools, Over 15,000 in service. This is our 28th 
Also for boats & planes. Throw a p i is is our 28 


year. Guaranteed 6 months. $149.00 Postpaid while 
narrow pencil of light % mile ahead “WA, supply lasts. Our X1200-watt generator needs no bat- 
Easier to meet, better penetration. i tery. Special price—$139.00 Postpaid. 

Gives yeu ad an extra margin of safety. VIRDEN PERMA-BILT 

1 pair 95, Illinois add 5% tax. No P.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 | 


( ertising, labels, Nm S pase starts giving results you can 
prayer cards, tags, ete. Save money. | feel and your friends will 
Own a Printing Business | notice. Hg, useful muscles. 


£1 Gain weight, if needed. Lose 9 - 

Ü We sopply everythin Bo rales: "pot belly." Send your name and 

Ale raised printm like engraving. | address for 32-page book—FREE. 
Have home shop. Add to i renne. und CHARLES ATLAS, 49 West 23rd St., 


ie f ta KELSEY PRES 
aec dan Comm, icang, | New York, N.Y. 10010 Dept. IV 


YOU ALREADY OWN 4 A MOPEDI? m 73 


Never stop in a Gas Station again! 


"THE PRICE OF GASOLINE IS A PROBLEM 
FOR EVERYONE!” 


SOLVE IT WITH PEDALPOWER®—exciting new bike drive and 
special lightweight battery, make a MOPED out of ANY bike 
or adult trike. Installs in minutes. BE INDEPENDENT. SHOP 
WHEN YOU WANT. Save Hundreds of dollars yearly without 
Gas and Maintenance bills. TRAVEL 100 MILES FOR A DIME. 
The FUTURE means of TRANSPORTATION here TODAY! 
ELECTRIC vs GAS—No gas or oil to buy or mix—-No irritating 
noise or fumes—Mo vibration— No gummed-up parts—No com- 
plicated maintenance—No flammable fuels (No storage problems). B 
HOW PEDALPOWER(R ELECTRIC DRIVE SYSTEMS WORK— 
Squeeze single lever handlebar contro! to engage PATENTED* V , 
electric drive system to bike's FRONT TIRE. When control is re- y 
leased, drive system disengages completely, so there is no drag | m 
and cyclist can coast down hills or pedal as desired. *Pat. No. CALL FREE 
3,905,442. Call or write for FREE color booklet. 800-257-7955 
GENERAL ENGINES CO., 5075 Mantua Blvd., Sewell, NJ 08080 


Cards, Stationery, Envelopes, Adv- | my method of DYNAMIC- TENSION, 


OR Oll 
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POPULAR SCIENCE BOOKS 
Box 2018, Latham, N.Y. 12111 P88P 
Please rush copy(ies) of De Cristoforo's 
io TE S MIN RS ILLUSTRATED (No. 116) 
ome. 
l enclose $14.95 now for each copy 
ordered. (You will pay delivery charges). 


ordered plus delivery and handling 
charges. 


Name 

Address <= 

City __ Slate. Zip 
Money back within 10 days if not fully satisfied. 


TAKE THIS BOOK FOR 
10 DAYS FREE 


A POPULAR SCIENCE BOOK 
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| 
| 
| 
| — — Bill me later for $14.95 for each copy 
| 
| 
| 


Tuckle 
Housebuilding the 
Professional Way! 


Build a house the easy way—in a series of 
small do-it-yourself projects that you wouldn't hes- 
itate to tackle individually. The unique modular 
approach of De Cristoforos HOUSEBUILDING 
ILLUSTRATED breaks down large building and 
remodeling jobs into manageable units of work. 
This giant volume—with 1,018 show-how pic- 
tures, easy-to-follow, step-by-step text—is yours 
to read and use for 10 days, without charge. It'll 
put you at ease immediately. 


CELLAR TO ROOE..IT’S ALL HERE! 


Discover how to site your house for the max- 
imum use of the land and house design. Build the 
foundation, frame it, roof it, insulate it, put on 
siding, install plumbing, wiring, heating and cool- 
ing, finish the interior, install chimneys for fire- 
places and woodstoves, build stairways, solar 
heating units, and so much more. Learn about 
new products, like ready-made framing anchors, 
hangers and other hardware that enable you to 
frame your entire house without driving a single 
nail at an angle. Construction techniques. Mate- 
rial brand names. There's so much in- 
depth professional savvy here, 
youll find you can build an YS 
entire house (or remodel any ==! / 
part of a house) more easily i 
than you imagined possi- 
ble. Take advantage of this l 
l0-day trial offer to s ⁄ | 
launch the project Y PRB I, 
right away. tp PAE 


Fora Treasury 
of Housebuilding 
Know-how 


* GIANT FORMAT © NEARLY 650 PAGES 
e OVER 1,000 SHOW-HOW DRAWINGS 


* SELECTED FOR 1977 CONSUMER ELECTRONICS 


PURE SOLAR POWER CREATES *** DESIGN & ENGINEERING AWARD. 


The 1 MILLION HOUR 


CALCULATOR THAT 


TEAL ANNOUNCES THE 
WORLD'S FIRST PURE SOLAR- 
POWERED CALCULATOR: The 
Photon. Batteryless & Switchless. 
"Pure Solar" Means: 

No Batteries, Ever! 

Large, LCD Readout 

No Recharging 

No On/Off Switch! 

Operates For At Least 100 Years 
or More 
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e No On/Off Switch. 


e No Batteries. 


| Almost Any Light Source Will Work...Office or 


Home, ambient, fluorescent or incandescent light. 
Since the 9 Solar Cells instantly convert light to 
energy, batteries are forever eliminated (no need 
to store energy, it's in abundant supply whenever 
there is light!) On/Off switches are non-existent 
(no need to "conserve" energy by shutting it off), 
and beepers warning of overuse or low power are 
obviously unnecessary. 


Full Features Include A Big, Readable LCD 
Readout... eSuper Fast 8 Digit Display (Plus 
sign) with Leading Zero Supression e 4 Key Direct 
Access Memory eLine % Key «Sign Change Key 
e Square Root Key e Full Floating Decimal e Alge- 
braic Logic «Overflow Sign "E". Memory Sign 
"M". eCalculation: Standard 4 Functions Plus 
Constant, Power, Add/On Discount, 4 Key 
Percentage, Square Root, Memory Calculations. 
e Power Supply: NO BATTERIES. 9 Silicon Solar 
Cells optimized to operate to any characteristic 
wave of light. eSize: 5" x 212" x 4". Wt. 215 oz. 
eIncludes A One Year Over-The-Counter Ex- 
change Warranty, Plus A Pocket Credit Card Wallet 
Carrying Case (as pictured). 


Teal Is The 3rd Largest Calculator Manufacturer. 
A giant in the industry since 1968, Teal has actually 
produced over 24,000,000 units. Many have been 
under private label contracts for big names like 
SCM, OLYMPIA, RONSON, TOSHIBA, VIC- 
TOR, LLOYDS, etc. Teal invented the FIRST 
electronic calculator using an LSI chip in Japan. 
They also introduced the FIRST LCD (liquid crystal 
display) giving conventional calculators a longer 
battery life. 


A Silicon Solar Generator Instantly Converts Light 
To Electronic Energy... The 9 Incredible Solar Cells 
in the Photon's Power Window are Never Used 
Up, never wear out or deteriorate! Barring physical 
damage, your Photon will operate for 1 million, 
possibly up to 10 million hours! It's the only cal- 
culator ever manufactured to provide you an actual 
lifetime of service. 


NEVER SHUTS 


-— MEETS, o aa A 
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OFF! 


The World's Most Efficient Calculator Naturally 
Uses The World's Most Efficient and Abundant 
Energy Source; LIGHT. Years ahead of its time, 
the just released Photon from Teal now makes all 
other calculators obsolete, expensive and cumber- 
some to maintain. 


Servicing Information: Teal's Quality Control 
Includes a 24 Hour Aging/Testing Process to locate 
almost all initial failures. Therefore, the defect 
rate is an unprecedented low of less than one out 
of every 200 pieces (or .05% )! Normal defects with 
most other makes are between 10% and 30% in the 
first year. 


Nevertheless, for your convenience, Teal has 14 
FAST, TRAINED Service Centers all around the 
U.S. These centers are listed in the instruction 
booklet in your unit. 


NO BATTERIES, NO AC ADAPTORS, NO 
RECHARGING, NO ON/OFF SWITCH, LIFE- 
TIME USAGE, OVER-THE-COUNTER GUAR- 
ANTEE; FROM TEAL, The Most Highly 
Engineered, Quality Conscious Calculator Com- 


pany In The World. 


To Order, Call Toll Free: 800-528-6050, Ext. 1054. 
Ariz. Res. Call 602-955-9710. 
Or Send The 2-Week Trial Order Coupon To: 


Starshine Group. 


924 Anacapa St., Dept. 420, Santa Barbara, CA 
93101 

Please send me TEAL Photon "Pure Solar" 
Calculator(s) & $39.95 (plus $3 shipping & 
insurance) ea. If not satisfied, I can return it within 
2 weeks of receipt for an immediate refund. 


[] Check or Money Order Enclosed (Calif. 
Residents Add 6% Sales Tax) 
O Charge My Credit Card Number Below: 
O Bank Americard/Visa O Master Charge 
(Interbank # 
O American Express O Diners Club 
O Carte Blanche 


Credit Card 
Name 

Address 
City/State/Zip 
Signature 


For Orders of 10 or more, please take a 10% discount. 
©Starshine Inc., 1978 
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Hydrawlic Log Splitter 
PARTS ALSO AVAILABLE TO "BUILD YOUR OWN” 


-— Over $60 EXTRA a Week 


n Own Sharpening Shop! 

te Belsaw Sharp-All made 
me $3,500 last year just in spare 
time. Now l'm going full time. 
It's great to be your own boss.” 
David Swanson — Utica, Michigan 


* Take the bork brecking drudgery 
out of woodsplirting. Split logs for your 
own firewood. Split lags as a profitable 
sdehne. Let your log splitter earn 
money Tor you an a rental bose. Splits 
pre-cul lengths up to 26" with 10.5 


ton forte. Fost sp Hing cycle feme, 
ft 


O-seconds 


BRAMD NEW 


$649.50 ` 


by 5-HP Briggs engine. Powerful 2-stage pump 


Let Belsaw prove 
YOU can do it, too! On our Cathie fete seus ond ten tke A edi caseo. 


30-DAY FREE TRIAL OFFER | |E A5 mw on vce 


quality components tà tua ber ME. 
You risk nothing by accepting this offer to tion and prizes. Send for our catalog. 100's of other items. 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
Sharpening Shop. No selling... No previous 
experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening | 
SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
Shop and Garden tools . . . all cutting edges. 


Send coupon for FREE facts on 


E a Powered 


~~ JOIN THESE SHARP-ALL 

| MONEYMAKERS 

| "Think the world of my Sharp- 
| All. Am grossing $4,000 a year 
| on a part-time basis.” 
| 


| SURPLUS CENTER MM 7. c.a. saso). 


Lawrence Stevenson 
E. Syracuse, New York 
| “There’s excellent profit in 
sharpening . . . we now do 
| about $600.00 a month." 


e ada this money-making business. Y — $975 (shipped prepaid) 
| “I aver age $5.00 an hour part How we'll even finance you. 
| time an business gets better No Obligation — No Salesman Will Call 
all the nme 7 3 for $24 
BELSAW SHARP-ALL CO. i | 
| | Er WEM aol 709P Field Bldg. Kansas City, Mo. 64111 General Time CT-360 


Santee: 


- RUSH COUPON TODAY FOR FREE BOOK == | 6.560 mom ron ted 
BELSAW SHARP-ALL CO. stan Field, Pres. runs for average of one year on standard battery 
709P Field Bldg., Kansas City, Mo. 64111 (not included), mounting hardware, minute, hour and 


| IA i sweep second hands included, 1/4" or 1/2" shafts, 
Send details of FREE TRIAL OFFER and Free Book “Lifetime Security" 3-1/4” x 2-1/2” x 1-3/16". All movements guaranteed! 
Large inventory of other battery movements — send 


for free brochure. 


Name 


Ala. residents add 4% sales tax 
Address MasterCharge 


Fort Products 


P.O. Drawer 177, 202 Patrician Drive, Dept. PS 
Spanish Fort, Alabama 36527, Phone orders 205/626-9109 


City State 


No — ... No salesman will call 


. CLASSIFIED OPPORTUNITY MART | 


1 AUTOMOBILES 


SAVE GAS HOW! BUILD YOUR OWN 
ELECTRIC VOLKSWAGON - $1250.00, 
Blueprints - $15.00. Information / Cata- 
logue $3.00. KAYLOR-KIT, 1918 Me- 
nalto, Menlo Park, CA 94025, 


USED CAR BUYING GUIDE. Save 
money. Avoid a lemon, 32.95. Auto- 
tech, P.O, Box 4272, Allentown, PA 
18105. 


RETUNING FOR MAXIMUM ECON- 
OMY. Average mileage increase 55%, 
horsepower 5-10'rz, Details Free. Tech- 
b Box 1688C, Columbia, 


MOTOR treatment saves engine, pays 
you. Box 1271, Platina, CA 96076. 


TRUE or False? 50 mpg carburetors, 
Box 206-8, Berea, KY 40403. 


ELECTRIC Vehicle Design Journal, 
Ordering information, $1.00. Propp. 
1935 Orchard, McMinnville, OR 97128 


DRIVE IT LONGER—SAVE ON REPAIRS 
WITH A HAYDEN. 9 out of 10 transmission 
& engine failures are caused by overheating. 
With a Hayden oil cooler you can stop over- 
heating—drive your car, van, camper, motor- 


home or motorcycle twice as long. Write for 
free booklet. 
Hayden Inc., Dept. S8 
1531 Pomona Road, Corona, Ca. 91720. 


2 AUTO SUPPLIES & 
EQUIPMENT 


HYDRAULIC JACK repair kits, parts 
and supplies. Catalog $1.00, Hydraulic 
Jack Packing & Tool Co., General P.O, 
Box 3, Staten Island, NY 10314. 


MOTOR Oil Tester - $5.95 Post aid. 
Oil Research  Associates/Arco Plaza, 
Box 71024, Los Angeles, CA 90071. 
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AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices 


i 401 Augusta 
-incinnati, OH 45202. 


MO 


ALTERNATOR / contar Rebuilding 
Book, Details: Hedelund ote . Box 
5686, Las Vegas, NV 89102. 


3 AUTO TRAILERS & 
CAMPERS 
BUILD your own — Camper — 


Trailer — 5th Wheel — Motorhome — 
Pickup Cover ate 


Save $$$ — Kits | 
Size Patterns. Send $1 for R-V 
Kits, Equipment Catalog. Van Conver- 
sion Plans 55.00, GLEN-L  E-V's, 
9152PS Rosecrans, Bellflower, CA 
90706. 


zi MOTORCYCLES, 
BICYCLES & SUPPLIES 


Easy to Build FEANR 
GO KART 


Va ..$2.50 

f MINI BIKE ... ..52.00 

THREE WHEELER $3.00 

MINI CAR ......... $3.00 

PEDAL BOAT. ||| “00 

12? SAIL BOAT ..... $4.00 

A SAIL BOARD .. ‘00 

PONTOON BOAT ... $1.00 

8-HYDROPLANE . 52.00 

T oW People MINI JEEP $3.00 

THREE WHEELER A.T.V. ... $5.00 

SNOWMOBILE SLEIGH... "00 
FRONT TRACTION GO-KART W/ 


GEARLESS DIFFERENTIAL $10.00 


MINI VEHICLES PLANS 
Dept. A, 
Chazy, N.Y. 12921 


5 AVIATION 


GLIDER PILOTS - for the latest in 
miniature engines, propellers, ducted 
fans, jets, turbines, instruments and 
ultralight accessories - send for our 
Powerglider Catalogue, 219 P.P. Ultra. 


jet Systems Inc. Box Lynnwood, 
WA 9803686. 

PROPELLERS for airboats, gyrocop- 
ters,  sleds, aircraft, Hubs, Lowest 
prices. Informative catalog $1.00, 
Aerial Propeller Co.. Box 692, Green- 


ville, TX 75401. 


SPORT AIRCRAFT YOU CAN BUILD, 
Complete guide lists 147 planes, specs, 
rformance, sources for kits, plans. 
4.95, Experimental Aircraft Associa- 
tion, "Box 2290-5, Hales Corners, WI 


MOTORIZED HANG GLIDERS, Com- 
plete Powergliders, Accessories, 
Catalog/Photos $2.00. Rotec En e 
le Box 124, Duncanville, TX 


AIRBOAT, Propeller, Engines, Hubs, 
Mounts, Supplies. Corvair, V-W Con- 
versions, Removable Airdrives. Catalog 
$2.00. Banks-Maxwell Box 3301-G, 
Ft. Worth, TX T6105. 


5A HOVERCRAFT 


BARTLETT FLYING SAUCER . ultra- 
light hovercraft powered by ordinary 
awn mower engine easy to build - 
fun to fly - complete plans - kit prices 
- photos - supply sources and flight 
instructions $5.00 write: Herb Bartlett, 
PO Box 156-5, Silverdale, WA 98383. 


Projects, IO! NJ 


0880 


6 ASTRONAUTICS 


REACTIONLESS SPACE DRIVE 
HANDBOOK, reviews over 30 proposed 
non-rocket Space Drives, including the 
Dean Drive, Extensive bibliography, 
patent lists. $5.00. Cosmic Enterprises, 
Box Dept, PS, Kingston Springs. 


Box 5118PS, 


TN 37082, 
BOOMERANGS! | PRO-RETURNING!! 
Championship designs — ud Order 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


PLANS (280), sere, kits. Cate 
logs: Powerboat $1.75, sailboat $1.2 
Marinectert. Box 161-P, Brighton, M 


BOAT PLANS . FRAME KITS - FU 
SIZE PATTERNS! Huge 128-page ca 
log! Sailboats - Powerboats - In | 
- Outboards - Jets - Cruisers - Hou 
boats - Runabouts - Skiboats - W 
boats -  Hydroplanes - Tunnels 
Pontoons - Sportfishing boats . 8’ 
49’, Easy, proven methods especia 
for amateurs include step-by-step p 
torial instructions. BOATBUILDI 
SUPPLIES . C-Flex - Airex - Glues 
Fastenings - Fiberglass - Resin - Hs 
ware - Rigging - Spars - Sails - B 
Trailer Plans - "How To" books, S 
$1.00 ($2.00 Canada) for catalog pl 
Free "Boatbuilding Supplies" broch 


| Glen-L Marine, 9152 Rosecrans, De 


CA 90706. 


1977 Eargains 

sizes . $1.00 handling . o 
McCulloch parts . , Electra Marine, 6 
Merrick Road, Lynbrook, NY 11563. 


SP, Bellfi ower, 


EVINRUDE 


SAILBOATS:  16'. $1,295; 21 
$1,985; 26' . $3,265; 30’ - $9,9€ 
Save $2. 000 - $15,000 - more! 7 fg 


tory molded fi erglass models. 
terms, Free Catalog, uger Dept. AC-1 
3800, West Highway 13, Burnsville, 


.. BOATKITS . PLANS - PATTERNS 
FRAMEPACS - World's largest ca 
logues - 300 modern E is ius amas 
designs in fiberglass - 

aluminum - "''Stepbys p" DEM 
- powerboats - inboard - outboard - j 
= cruisers - sportsfishers - houseboat 
hydroplanes - runabouts - sailboa 
daysailers - trailersailers - motorsail 
- multihulls - KAYAKS . canoes - sup 
catalogue - resin - flperglass = C- fe; 
foams - Balsa - hardw etc. 
logues S HO - with Bontbuilders Gi 
$2.00. K CRA 


16-58 
Tocavanda w Maer York 14150, 


OUTBOARD Motor Parts. Huge 
ventory of reconditioned con 
Tremendous he) 
1657. Largo, FL 335 


FIBERGLASS . eta - foan 
glass - epoxies - mat, etc, Fac 
prices - $1.00 for literature - CLA 
CRAFT - 1651 Aqualane - Tonawa& 
- NY 14150. 


-ANOES . KAYAKS - KITS . 

led fiberglass - canvas - plywood 

ld's lar ate ina - 35c literature - 
boat der's manual 51.00. 

KRAFT. = art Aqualane - Tona- 

1- NY 14150. 


HR Ht tereti cid 


rou] rM US 
VE 174 


CAROLINA DORY SKIFF 18 - 


(20 MPH/20HP 25 MPH/35HP) 
ders Plans only $10.00 Alr Mall 
00. Free Plan “Gloucester Gull’! Row- 
Dory with 180 page Portfolio 48 Plans 
I5 ft. Dories, Sharpies & Skifs, Power 
ail. Action Photos & Dory Lore, only 
0 Air Mail $7.00 
TEXAS DORY BOAT PLANS 

| 720 Galveston, Texas 77553 


DO-IT-YOURSELF 


E ae T RUE c ————— Pl 
(TER Treatment Guide to remov- 
ron, ess, sulfur, bad taste. 
)acteria. Test kit included. $5.00 

applies toward equipment pur- 
p PHA EUN, Box 8619, Canton, 


AATIVE ION GENERATOR KITS. 
‘ful new design $159.00. Golden 
prises, Box 1282-P5, Glendale, 
311. (Details- $1.00). 


VE $100 - Storage bed, Beginners 
ctions and drawings. $3.00, Early 
veni: Dept. S, Box 267, Alma, MI 


VEABLE 4' ROBOT, remote con- 


i. Performs many tasks, Pro- 
nable, Plans $9.95, Kit available 
Dan Santich, Rt. 2, Box 11, 


cle, NC 27043. 


-EPHONES Unlimited, Equipment, 
ies, Catalog 50c. Box 1147A, San 
, CA 92112. 


iss MUSICAL MOVEMENTS easily 
in your own creation, $6.95 

bg $1.00. Refundable with order. 
of, Music Boxes, Dept. C, Avon, 


TCTROPLATING, Complete 
All Metals, Cu agr Metallic / 
ptallic Items, $7.00. Details Tg 
» Box 95P, Palm Bay, FL 329 


AR pool heater plans. Build ihe 
. compact SOLARA, Easy azi- 
adjustment, Automatic fow con- 
Afternoon insolation increased 
turntable base, $6.95. So-lar 
ates, Dept, PS, c/o Box 566, St. 
ine, FL 32084. 


CRETE  DRIVEWAYS,  PATIOS, 
AYS, STEPS, ETC. Beautifully 
ted Manual on how to grade, 
place, and finish concrete the 
sional way; plus many different 
showing exposed aggregate 
te, simulated brick, etc. 
check or money order to "The 
te Man", P.O. Box 1181, Deca- 
A 30031, 


untry Living Needs 


Mills, Kraut Cutters, Oil Lamps, Oak 
Churns, Copper Kettles, Wash Pots, | 
Stoves, Harnesses, Windmills, Plows, 
, Cider Presses, ‘Canning Supplies, 
are, & much more! All New Goods. 
ze Illustrated Catalogue $3.00 i 

ERLAND GENERAL STORE i 

8 Rt. 3 Crossville, TN 385558 


ENVIRONMENTAL STABILITY 
SYSTEMS 


t Us Help You To 
unit ir a 

S ge out performs all portable 
struments with its Lab. Flow meter accuracy 2 
nges: 2-10; 4-64 MPH. Complete with water- 
roof plastic case, Tain. kit and instructions 
eg. cost $9.00 - $7.50 PPd. NOW!!! Inflation 
uster - Summer Price. We're stocked for imme- 
ate shipment. 


WTO ALTERNATOR . 
TECHNOLOGY HANDBOOK 

mt simple secrets! It's loaded with efficiency 
ase methods. Theory and hook-up details. 
sign n structure breakdown. Rewinding and core 
cations techniques! And a simple electronic 
jgulator for adjustable 0-120v AC/DC up to 
DOA (12kw) output from less drive power*! Those 
cedures enable you to utilize the auto alternator 
the viable alternate energy electric power source 
h ENGINE, WATER or WIND Rotors. $5.00 ppd. 

BOX 2004 VERNON, N.Y. 10550. 


ELE 


[| a 


Mail | 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case, Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for October issue (on Sale September 24) 
is August 8. Send orders to Classified Adv. Dept., Popular 
Science, 380 Madison Avenue, New York, NY 10017. 


PLANS - Swimming Pools, Green HOT TUBS |" 


houses, Storage Buildings, Playhouses, 
Do-It-Yourself Projects. Free Brochure. 
Canadian Specialties, 1970, Grand Cas. 
capedia, Bonaventure Co., Quebec, Can- 
ada GOC 1TO, 


SOLAR Domestic Hot Water Heater. 
Self-contained, Materials Available Lo- 
cally. Average 125"*F, Estimated 
$300.00 Auxiliary Won't Freeze, Plans 
Material List $25.00, RS & Co., RD 2, 
Box TTT., Smyrna, DE 1807TT. —. 


3— LASERS UNLIMITED 


+ CONSTRUCTION PLANS — with 
parts sources 


* Build your own, = Ém 
with heater & filter, for less 
than $250! Plans $7. 


ae 
= 
Pm | 
i* 
L 


40 Watt CW COs Laser ........$8.00 e "The Whole Hot Tub 

Hehe Neto tek tea ae Catalog.” Get in on the hot 

Solid State Laser Rifle ......... 6.00 tub explosion. Send $3. 

RE AMA AIME PUO consent: BM Pleasure Incorporated 

Pocket Laser .......ecececeeneuce 5.00 P.O. Box 483, Sausalito, CA 94965 
e COMPLETE ITEMIZED LIST of all = 


laser companies with addresses, phone 
Pannar and available $500 
REELS uuiesaNGXAA CAO OR o i 
e LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available ....... 


LASERS UNLIMITED | 
BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


SAVE MONEY - Repair Your Own Re- 
frigerator using common household tools. | 
Professional serviceman shares his secrets 
in this new service manual. Written in com- 
mon language with simple instructions. Dis- 

| cover how easy it is to SAVE $25 to $50. | 
| ORDER TODAY! Send $4.95 to 

Stokes Service, Inc. 

P.O. Box 741, Ontario, OR 97914 
Satisfaction guaranteed. 


THE LAST 

Q VACUUM CLEANER 

| — ^A CYCLONE | 
BUILT-IN SYSTEM 


YOU'LL EVER HAVE TO BUY 
s 3HP Motor — Lifetime Guarantee 


e Install Yourself — New Simple Method 
+ Discount Prices — Super Savings 
Send $1 for complete info package 


CYCLONE, POMPTON LAKES, N.J. 07442 


PUMP 


DRAIN *IRRIGATE _ AA 
CIRCULATE + SPRAY Gi f 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on all 
alternate sources of energy - Plus 
Booklat of Plans available for do-it- 
yourselfers. —$3.00 


Energy Service 
14A Hughey St., Nashua, NH 03060 


ALTERNATIVE 


Projects, 
plans | |Heavy-duty rustproof ball- 
SOURCES OF practical | |bearingpump.Stainiess ; 
ideas | |shaft.1 HP 1200GPH &0' high W -— Um 
ENERGY using | [0r 3000 GPH 25'well.5200 GPH max. 144" 
SOLAR/ | [|1"out.Beltordirect drive.Use %4 HP or larger. | 
MAGAZINE. WIND | [Money back guarantee Ppd cash with crder $19.95 
WATER/ LABAWCO Box 35,BelleMead,N.J. 08502 
METHANE. : 
Sample Copy Free and —— silt — sludge — 
$1.00. Brochure. rust — scale — algae — etc. 


WATER FILTER 


polvpropolene replacement cartridge SSF 
approved — complies with FDA Tree. 
Long life with extremely dirty water 
Fits: Cuno Aqusa-Pure®, Filterite — 
Ametek — Everpure — Sears — Fulflom 
$1.66 EACH — Min order 6 for $9.05 
plus $I ship/handl. F"pd cash with} 
order. 
qe Lig, 215 OD 
White-Shrink 


ASE, DEPT. P. Milaca, MN 56353 - 


Super Books & Manuals on wind- 
mills, water power, solar, lathes, 
blacksmithing, motor repair, elec- 
tric cars, chain saws, more! Run 


3 phase motors on single phase! 
3 ways — $3 €9 Powerful Alter- 
nor Secrets! $4 @@@ Guaran- 


Your best source for reli- 
| 2bie coches data! Write today! 


HzO FILTER Co. 
Warp 10-Micron 4817 10th Ave. S, 
Minneaponib; MN 55417 


12 HOME CRAFTSMAN 


CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00, Refunded with first 
order. Traditional, Early American, over 
150! Furniture Designs. 1425 Sherman. 
Dept. CS-78, Evanston, IL 60201. 


"GETTING Started in Stained Glass" 
50c, Whittemore, Box 2065X, Hanover, 
MA 02339, 


LOOSE furniture joints tightened 
with Statite hold fast for years. $2.00. 
Strand Enterprises, Box 602, Harmony, 
MN 55939. 28 

1600 CATALOGS listed and  de- 
scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413E. 
Oakland. CA 94623. 


vices, super sensitive fine jonal mikes, low 
mand high powered lasers, H 
transmitters, ultra sonic devices, super nigh 
voltage generators, intrusion and sensing de 
vices, Scientific personal protection items 
and many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
.0. Box 716 Amherst Prof. Bidg., Amherst 
N.H. 03031 | 


| sheet— Write: 


| graphs 


| irrita. 


WOOD Domestic and 
Hardwoods. 4000 items! 
instrument kits. Tools 
prices,  Hard-to-find hardware, 152 
page catalog 50c, Craftsman, Dept. 
BX-88. 2729 Mary, Chicago, IL 60608. 


areal pe immer 


PRLS AY E VENEERING | 


CATALOG 
varieties AR 


orld's rarest 
oF lite pre 


ned | weneers, 
eheckerboard 8, broad home 


Imported 
Clock, musical 
discount 
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12A FOR THE HOME 


AMAZING wood heater - automatic 
forced air . heats entire home - 
models from $249.00 - Write Box 3, 
Rockton, IL 61072. 


13 TOOLS AND MACHINERY 


CATALOG, World's Largest? 832 
Pages, Three Pounds. $5.00 Refunda- 
ble. McKilligan, PS 878, Johnson City. 
NY 13790. 

METALWORKING 351.00, Woodwork- 

$1.00. Shop Supplies $1.00. Cam 


ke l. 1424 Barclay. Springfield. OH 
45505. : 
4" METAL Cutting Lathe $62.90. 
Taig. 15048 Proctor, Industry, CA 
51746. 
1600 CATALOGS listed and de- 


scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413D. 
Oakland, CA 984623. 


FREE Catalog—Steel 
CEI, 
ville, IL 61448. 


BANDSAW BLADES, Any Size, Free 
Catalog, Bandsaws, 8921hy49, Sonora, 
CA 95370. 


NAME BRAND TOOLS BELOW 
WHOLESALE! Many Closeouts, Over- 
runs! Unbelievable Offers! Catalog 
$2.00 (refundable). Herrema Tools, 
Box 252 - PS, Grandville, MI 49418, 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyram Products. 
Dept. M. 3 South Tth Avenue, 
Phoenix, AZ 85041. 


bar 
Box 152H, Knox- 


STAINLESS STEEL screws, nuts. 
washers. Sizes #0 to 2" Diameter. 
Free, 10 page, Illustrated Price List. 
Fastening Products, Box #151B. Chel- 
CUSTOM WELDED 
BAND SAW BLADES 


Welded to length. Metal 
cutting 7g per inch. 


5448 Edina Ind. Blvd. 
Minneapolis, MN 55435 


714 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C, 
power plant. Plans $3.00. R. Schmauss, 
1228 E, Cass St., Tampa. FL 33602. 


15A ENERGY SAVING 


MONEY - save hundreds yearly heat- 
ing, cooling. All fuels. Simple ''you-do'' 
secrets, 25 years proof. Detailed draw- 
ings $2.00, Aranda Wholesale, Box 
722, Houghton Lake, MI 48629. 


SOLAR HEATING HANDBOOK, This 
reference uide lists manufacturers, 
builders and architects in the U.S, who 
are involved with solar energy, The 
manual includes a glossary and infor- 
mation where to get do it yourself kits 
as builder installed systems. 
SOLAR DATA SERVICE, P.O, Box 120, 
Ridgewood, NJ 07451. 


FREE Hot Water. “Operate refrigera- 
tor as heat pump. Design, data, photo. 
$5.00. University Engi- 

Station, 


inch. 3&" l4" - l5", 
ITE | ` Postage/handling chg. 
v ø ^ pU-ER TOOLS 


488 University 
FL 32604 

UNDERGROUND HOMES 1978 - The 
energry efficient low maintenance 
homes of the future. Our booklet 


neers, 


home plans. Send 
on blueprints'' to: 
F.O. Box 1 
45662. 


Underground Homes. 
346-5, Portsmouth, OH 


—_ 


INSULATION Fraud, Illustrated book. 


Contractor, $3.00. Symco, 17 Tomlin- 
son Block, Thunder Bay, Ontario, 
Canada A 4L1. 


SOLAR PLANS: Water Distiller, Food 
Dehydrator, Water Heater, Each: $1.00 
stamp. Esspro, Box 1981A, Lynnwood, 
WA 98036. 


FIREPLACE ENERGY SAVER 
A Patented method to distribute 


Sacoulas, 467 Washington St., 
e. PA 15056. ! 


15B ALTERNATE ENERGY 


SOLAR Components/Systems. Cata- 
log oe Poa: Solar, Box 195, Deer Park, 


~ WATERWONDER pumps 5000 gal- 
lons per x4 WITHOUT ELECTRICITY. 
Plans $5.0 Waterwonder $125.00. 
D&P, Box 97P, Forest City, NC 28043, 


n E zi lee Di | — —Ó 


SOLAR COMPONENTS!II Fast service, 
Catalog $1.00, Western Solar, Bo 
17424-PA, Denver, CO 80217, 


LEARN ABOUT DRAWFORMING 
LEARN how it's used to make blades 
for vertical and horizontal axis wind- 
Also offered is info on Darrieus 
Egbeater'" windmills, making par- 
abolic cylindrical solar collectors. ee 
tropolishing, alternator rotor turn 
devices and Send $10 to: ETV. 
RR 2. Ogllvie, MN 56358. 


SOLAR Meters And Differential Con. 
trollers. 


S36 


Vicksburg, MI 49097, 

SOLAR "Supercoil". . , Astounding 
Output. . , Low Cost!!! Inquire! Plans. 
Box 213A, Osceola, IN 46561. 


61072. 


FREE ENERGY! Make Hydrogen fuel, 
Convert your home, automobile, Plans 
and instructions, $10. 00 RDA, Box 
B73. Concord, NC 28025. 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog, including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 


for catalog. Refundable. ENERGY 
BOOKSTORES, Dept. PS-16, 4525 
Comber Ave.. Encino, CA 91316. 


FOSTER WATER 


Pumps water al no cos! 
if you hove a lake or small 
stream with a little fall. 


Highly Efficient 


Quality Construction 
Detalla £1.00 
(refundable upon 

purchase! 
AkIns Man ufacturing 
Box 528 


Thomaston, Ga, 302756 
[404) 647-1] 


AIA CONDITIONING BILLS TOO HIGH? 


YOU CAM DO SOMETHING ABOUT IT! 
NEW Book 


| "HOW TO REALLY SAVE MONEY AND 
| EMERGY IM COOLING YOUR HOME,” 
peccasse DIFFERENT method (NOT insulatinit 
amapeghy SIMPLE, and sa [FFECTIVE 
that ELIMINATES the attic tan 
Send $9.95 nius $1 ghippimp. 
NJ add 5*, tai 
CHESTER CO. 80X 8&-T. 
MIDDLESEX, N.J. 08846 


SOLAR HEATING 


COMPONENTE i FOR THE ae 
THE PROFESSION 


adi CONTROL 
TTL circuitry s Adjustable sPower gwilch with indicatore 
Override switch + Output indicator e Sansors included» 
Fiia 4 a 4 bow * Handles 1/20 H P. pump or blower tio: | 
higher leads use with relay rack) WD.1--*432 95] 
RELAY RACH 


DPDT*12 amp contacte*Fite 4 x 4 box 
WILLTRONIX 
1827 CLIFTON 
255 
MICHIGAN 48073 


SEHD CHECK OR WO 
17 BURGLAR/FIRE ALARMS 


at wiite lor catalog 
Mich, residents add 4^ tax 
Add 5: tor ship. and hand 


LEER SEEIALAXG.X.LELX] 
COMPLETE SELECTION of Burglar, 


Fire Alarm Systems and Parts. 
$1.00. Emel Eleetroniós. 
Sheffield. MA 0125 


PROTECT T and home from 
BURGLARS/FIRES, Plans, $1.00. Sim- 
ex Electronics, P.O. Box 543. Camp- 
Dell, CA 95008, 


Catalog 
Box 146-ED, 


— IRI RR E 
QUALITY Burglar - Fire Alarm Equip- 
| quip. | 


B 
624G. Cranford, x 


o£] To ffens, 
1016. 


| color and black/white. Rock 


A 


ELIMINATE VEHICULAR TRESPASS 
ON WOODLAND ROADS. Frotect your 
and/or equipment 


3 


vandals. burglars. Installation kits. 
$76.00 u Write for folder: CABLE- | 
GUARD YSTEMS, INC. 42-5 Alco 


Place. Baltimore. MD 21227. 
78 CAMERAS & PHOTO 
SUPPLIES 


| S, SAVE o niis em B0 Fete 4 catalog. 


Superior 
uik "pilin, 442PS North Wells, Chicago 


6061 


monthly, over 50 pages,  $6/year. 
ae Box F-7, Titusville, FL 


19 MOTION PICTURES 


ES EE FE ee ee ee ee 

VIDEOCASSETTE - SUPER 8. 16MM 
ENTERTAINMENT! Free Catalogs. Speci- | 
| fy format. 


Cinema Eight, ox PS, 
Chester, CT 06412. (203) 526-2513. 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
movies, 
Jack Nicholson, Sherlock Holmes, Bo- 
Rart, Selznick, hundreds of titles, Free 
illustrated catalog, Niles, Box 1576- 
PS. South Bend, IN 46634. 


SUPER 8 and 16mm Film, Process- 
ing, and Duplication, Write for price 
list, N.V, Systems, P.O. Box 977, 
Camarillo, CA 93010. 


19A COLOR SLIDES 


35mm color slide duplicates made 
on EKTACHROMETM film. audio cas- 


(AM ), El- 
mira. NY 14902. (607) ER iA 


21 HOBBIES / COLLECTIONS 


a a -eALV'ULL IL LU AAALLGT. 
COLLECT Military Medals, List 50c. 
Hiro Box 387PS, Baldwin, 


SHELLS, FOSSILS, MINERALS, IN- 
DIAN ARTIFACTS, DISPLAY STANDS 
and BODNS. Fascinating Illustrated 


- 


Catalogue plus Beautiful Color Port- 
folio of ells and Minerals $2.00. 
Dover Scientific, Box 6011S, Long 


Island City. NY 11106. 
23 MINERALS & 


PRECIOUS STONES 


COLOMBIAN Emerald 
Gem, P.O, 25045, 
81125. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN RELIC list 25c, S ig es emn 
$5.00 doz, Folsom 410.0 each. C. 
Secrist, Deerfield. MO $4741. 


25 FORMULAS, PLANS, 


5000 MONEYMAKING Formulas 
Catalog Manufacturing Secrets $1.00 
(Refundable! i GWAG, Box 193, 
Brookfield. wi 53005. 


26 SCIENCE & CHEMISTRY 


CHEMICALS, Glassware, Kits, Catalog 
30c. K/N Chemical Co., Box 748, San 
Bernadino, CA 92402. 


DIVINING-Locate underground pipes, 
dry wells, metals, etc. Easily made. 
Complete instructions, $2.00. Money 
Back Guarantee. Keed, foes Box 3018, 
Garden City, NY 11530 


Albuquerque, 


| ight S 
$19. ae Incredible “Wild Ideas" 
Solaser, (P5878), 

5, Giavemont CA 91711. 


—— PR 


NEW periodic table wall chart $3. 00. 


Circlon, Greenriver Gorge, Enumclaw. 
WA 98022. zit 

^ SCIENCE of Materials - easily 
understandable 180-page lithographed 


course material by prominent profes- 
sor, 310. Box 35282. Cherokee Station, 
Louisville, KY 402 05. 


Starr Scientific, 
kiaad Manitowoc, WI 


ETEA apparatus, project books. 
wide selection, Catalog $1.00. Send to: 
Pioneer Industries, 14a Hughey Street, 
Nashua, NH 03060. 


SSAA raed Rae oo Am 

“FUNDAMENTALS OF ROBOT DE- 
SIGN" $10. Advanced Research Scien- 
She Box 19041-0, Detroit, MI 


: Merrell 
E Buffalo Road. Roches- 


CHEMISTRY catalog 50c. 
list. Laboratory Sales. Box 


iUm 
Brighton, MA 02135. — 


$5.95, a | 


| go, IL 60603. 


CHEMICALS — Apparatus. Biological! 
Scientific Supplies, Catalog —- 50c. 
Hagenow Laboratories, 507 Huron, 
Manitowoc, WI 54220. 


AMAZING ELECTRONIC 


"um. PRODUCTS 9^ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIA: 
| ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - &- 
TUNWAND : TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREOS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION unlimited, 


CATALOG 41 BON AD LORD UY Ce AT, ML HL oT 


LASER OR PHASER PISTOL — Complete 
4 Plans for Build- 

Ing—$2.75 each 
INVISIBLE FORCE 
FIELD—$2.00. MOON 
MAN ROBOT-—$2.00 


Horoscope— $2.95. 
LASER COMMUNICATIONS .95 


MAGNETISM and its effect on the liyin 


SPRUE Riis T EET 
Catalog of super Science Projecti 256. 
WANTED: SCIENTIFIC PLANS! 


JACK FORD SCIENCE PROJECTS 
PO Box 548A, Duluth, GA 30136 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat. ‘Crystal 
clear, colors, Embed flowers, seashells, 
mementos, anything, Make fine gifts. 
Reproduce your designs with flexible 
molds any shape, size. Profitable. Illus. 


trated Manual Catalog $1.00. CASTO. | 


LITE, Dept. 78J/PS, Box 391, Wood- 
stock, IL 60098. 


9 LOG CABIN & 
HOME BUILDING 


SOLAR LEISURE nane, 5 EDAD 
Design, Detailed Plans, $6.95, Power- 
house Enterprises, P.O, Box 702, San 
Luis Obispo, CA 93401. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


MITTLEIDER . Modified - New way 
to grow vegetables, plants. Nutrient for 


La) 


100 gallons, B growin containers. 
instructions. $10.95 to Hydro- 
ree 3900 Magnolia, Denver, CO 


37 NURSERY SUPPLIES 


GROW Ginseng. Very Profitable, 
Have seeds, roots, Goldseal, Full Infor. 
mation. G. Collins. Viola. IA 52350. 


32 REAL ESTATE 


GOVERNMENT Lands — From $7.50 
Acre! Homesites, Farming, Vacationing. 


Investment Opportunities! “Govern. 
ment Land Buyer's Guide" plus nation- 
wide listings — $2.00. Surplus Lands. 
Box 19107-FH, Washington, DC 
20036. 

NEW! FREE! Big FALL-HOLIDAY 
ry d Over 5,400 properties de- 
scribe pictured! =- La Farms, 
Homes, Businesses, Recreation. Retire- 


ment, Selected best thruout the U.S.! 
Over 700 offices, 43 states All Across 


America Mailed FREE from the 
World's Largest! STROUT REALTY 
Inc., 7 S. Dearborn, Dept. 5810, Chica- 


FREE Book: Sampling of 1000 Prop- 
erties in the Ozarks ar 
: Graven Realty, 


Inc. Ava, MO 685608. 417-683-5626. 


FREE CATALOG - Arkansas or 
Missouri - Oklahoma (please specify). 
Photos, farms, ranches, acreage, LOW 
TAXES, good water. Write Land Mart. 
Box 2420, Dept, 2, Little Rock, AR 
Toll Free 1-800-643. 


OWN QAMAENAN LAND FROM $47.00 
AM ACRE. gs cnn ner across Canada 
Low payments, Cottages, hunting, fish. 
ing. investment, Free Catalogue, Cana- 
dian Estate Land. Dept. 22C, 286 
Lawrence Ave. W., Toronto, Canada 
MSM 3A8. (416) 789-4536 


UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112. 


FREE CATALOG! ( Covering 15 
States), All Types Property! Photos! 
SAFE.BUY Real Estate Agency, Inc., 
Box 589-PS. Little Rock. AR 72203. 


CALIFORNIA  Acreage/Lots. $20.00 
down, : monthly, Box 35291, 


34 CAMPING 
EQUIPMENT & TENTS 
CAMPING Equipment. Tremendous 


selection. Free Catalo — or, B 
407-P, Bogota, NJ 07603 i xis 


— ld E eSNG Sst 


$2.00 
| DISPOSAL, Box 19107-FH. WA 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 
— MUZZLE Loading Rifle, Pistol k 


Fun to build—fun to shoot, Cata 
25c, Country Crossroads ML-15, F 
Box 262, Bayfield, CO 81122. 


LOCK BLADE , 
= KNIFE 
ONLY $935 each 
9" Overall Length 


| F 

5" When Closed | open 
è Opens instantly jocks d 
e Sharp and maticall 
Tough dental cios 

e Stainless baiah aisi 


Steel Blade 


steel blade for 
liable use and he 
long service. Mai 
back in 5 days 12 
satisfied. Send 
plus 55£ to cover p: 
age and handling. 


WESTBURY SALES CO. 
P.0. BOX 434, WESTBURY, N.Y. 11 
DEPT, L-8-PS 


Se ee ee eee 
35 AQUARIUM SUPPLIES 
———————— ee 
Live Sea Horses AGUARI 
Includes 6 adults and up tb 30 ponies [rom prep- 
nant male, marine sali, food, sea horse tree, sea 6 
shells, coral, silica i live snail, live plant 

and instructions. $8.98 

BEGINNERS KIT: 4 adilts and up to M) ponies 

from pregnant male, salt; food, snail, plant and 4 
instructions. 

LARGE SEERNE AQUARIUM and all above 
aceessaries with 10 adulis and 60 ponie 

from 2 ? pregnant males. $1195. il ‘ x e 
AU ioe sree postpaad. Via Air Masi Lire Deiierry Guaranteed, 
Sea Horses, inc. Dept. PS 88. Box 2096, Coral Gables, Fla. 31! 


39 EARTHWORMS, 
CRICKETS, FROGS 
EARTHWORMS. Fantastic Inforr 
tion, 200 Page Catalogue. $5.00 Pa 
paid. Wormking, Granada Hills, B13: 
EARTHWORMS . Raise or Retal 
Free Literature . Fain's Angleworm 
Edison, GA 31746. 


FREE Literature — We Teach 1 
To Raise, Sell Fishworms, Crick 
12-inch African morma, Carter Fa’ 
12. Plains, GA 31780. 


EARN Money raising fishwor 
Backyard, garage. basement, 
intructions, startling market fa 


Oakhaven-121, Cedar Hill TX 751 
42 FIELD GLASSES, 


TELESCOPES 


FREE et age a ie | suggesti 
Discount Sale! United ushnel, B 
Swift. Zeiss binoculars, scopes. 
with order. Write: United A B-2" 
9043 South Western, Chicago 6062 


FREE Catalogue! Thousands 
surplus optical bargains, Le 
Prisms, Telescopes, Binoculars, 
Jaegers, 691G Merrick Road. Lyn 
NY 11563. 


43  GOV'T. SURPLUS 


DISCOUNT Catalog. Viet-nam 
Canteens, Fatigues, Helmets, Jac 
Enives, Packs, etc. Send $1.00 


fundable) to: 


JEEPS! $46.77! ELECTRONIC 
Boats - Tools - 425,00 Bargains. 
Your Area - How! Where! Low A 
on Dollari Foremost GUARAN 
Directory 2.0 GSURPLUS, | 
2009-PSH Taftroad, Syracuse, | 
13221. (Cable: 3: Gsurplus), | 


GOVERNM NMENT "Surplus, Buy "E 
Area, How, Where. Send 
SURPLUS, 30177-PS HEADQUARI 
BUILD ING, Washington, DC 2001 


1978 LATEST OFFICIAL SURF 
DIRECTORY Tells Bow and wh 
buy GUNS . BOATS . JEEPS. 
prices ever. MONEYBACK GUARAN 
Rush $2.75 Autodynamics, P 
treet Annex, Three POB 264568, 


| napolis, IN 48226 


JEEPS . $59.30! - CARS - $33 
-200.000 ITEMS - GOVERNMENT 
PLUS . MOST COMPREHENSIV 
RECTORY AVAILABLE tells 
where to buy - YOUR AREA - $2 
-MONEYBACK GUARANTEE - Go 
ment Information Services, De 
A-8, Box 99249, San Francisco 
94109 (433 California), 


“U.S. GOVERNMENT SURPLUS 
rectory," How, Where to Buy. 10 
items (inclu ing Jeeps) ... Low 
on Dollar! Most Complete ‘Info 
Available 


TON, DC 20036. 


1978 SURPLUS Army, Navy | 
64 page illustrated catalog 
$1.00. Ruvel, 3037 North Clark, 


MB, Chicago, IL 60657. 


GOVERNMENT SURPLUS — NEW 
758 EDITION — LEARN HOW — 
HERE TO BUY — GUARANTEED — 
.00 to: McGarry, Box  6209-PB, 
mard. CA 93030. 


5 — BODY -BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Body Fast! 
ee Information. American Power- 
use, Box 667T, Minneapolis, 
440. 

MUSCLES, Strength - Fast! Guaran- 
ed! $3.00 Complete Course, No 
rimmicks’'! G., Murphy. 1071 Circolo 
ace, Tucson, AZ 857 


5 PROFITABLE. 
OCCUPATIONS 
$2,000 MONTH making glass terrar- 


Guaranteed! 


ms. Details. Patterns. $2.00. 
hunke, 14 N. Avena, Lodi, CA 
i240. | i 

FREE Literature -—— Make Big 


oney Raising Fishworms and Crick- 
Ss. Carter Farm-10, Plains, GA 31780. 


FREE catalog. Repair air condition- 
7, refrigeration, Tools, supplies, full 
structions. Doolin, 2016 Canton, Dal- 
3. TX 75201. 


MECHANICALLY INCLINED INDIVIDUALS 


—WANTED— 


semble electronic devices in your home. 

t started in spare time. Experience, Know- 

ge or Investment Not Necessary. Expect 

| profits: $300 - $600/Wk. Possible. Write 
ree literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


HIGH-PAYING 


COMPUTER JOBS 
O COLLEGE DEGREE 


ew book tells how to get M owl in the fast- 
rowing data rocessing industry and how 
| get the high-payi "Lie. Saud tar teas 
etails or send $5.95 for book. 15 day 
aney back guarantee. 


Write Box 357752, 


Redondo Beach, CA 90277. 


BOOKS & MAGAZINES 


CLOCK and Watch Repairing Books, 


ols. Materials, Free catalog. North 
nerican, Box TTBVA, Fox River 
‘ove, IL 60021. 


FREE Subscriptions to 101 Technical | 


. Trade Magazines. Yours for the 
king Booklet tells how, Guaranteed, 
uer WRA-8, Box 536, Belmont, 


DISTILLER'S - ALCOHOL - BOOK" 
MONZERT'S PRACTICAL DISTILLER, 
e Art of Distilling, Rectifying ALCO- 
JL. Detailed Instructions and Numer- 
8 Diagrams, for Constructing 
WELLS, for Producing Pure . 
rdcover - $12.00 Cash, Check, M.O, 
| Tech. Dev. Ent. P. O. Box 404, 
(sthaven, CT 06516. 


“SURVIVAL / Combat / Self-de- 


18e / Wilderness Living/Guerrilla War. | 


e. . , Books/Manuals , . 
-00 ... Ken Hale (L-100), 
l. OH 44437 


9 JOKES & NOVELTIES 


FREEI World's Leading Novelty 
talog. 1800 Funmakers, Jokes, 
icks, Science, Sports, Hobbies, Jewel- 
. Bargains. Johnson-Smith. C- 2. t. 
emens, MI 48043. 


J MAGIC TRICKS, 
PUZZLES, ETC. 


NEW! Largest magic catalog ever, 6 


. Catalog 


e tricks, book of 50 tricks. $1.00. 
wghall Brodien, P.O, Box 11185, 
atine, IL 60067 


PROFESSIONAL Magic! Factory 
rect to You. Giant Catalog — $1.0! 


[ c 


efundable), Hank Lee's Magic Facto- 
Dept. PS8, 24 Lincoln Street, 

lston, MA 02111. ] 

DISCOUNT Magic Catalog. T5c. 


gic & Fun, 
rk, NY 10017. 


BE A MAGICIAN 


Magic Tricks You Can Do! 
Mystify-astonish others. 

7? Have fun. Make money too! 
X Send 25¢ for this Deluxe 80 

page catalog. Loaded with | 
Magic, Tricks, Illusions, 
Secrets, Stunts. Novelties, 
Puzzles, Everything illus- 
trated. Send name, address. 
Fin and 254 

HOLIDAY OF MAGIC 

Box 3049, Crofton, MD 21114 


Box 1936-PS, New 


MN 


| Sherman, Box 15355P. 


| Edition 


McDon- | 


| with beautiful 


571 COINS & CURRENCY 


GEM Proof Sets . 1957. 1959 Each 
$6.98: 1958 $11.88. Add $1.75 Post- 
= 11 Bebee 5 Incorp. . Omaha. NE 


HONG KONG Dollar only 10c Uncir- 


culated cupronickel dollar, Limit one, | 


Plus price lists, Littleton 


Adults only. 
Dept. KH-2, Littleton, NH 


Coin Co., 
03561. 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 set. 
Adults only. Plus E rd lists, Littleton 
CETT RE Dept. Littleton, NH 


52 STAMP COLLECTING 


PREMIUMS earned through Approval 
Purchases, Foss, Box 564-PS, Yonkers, 
NY 10702. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c, Mystic, Dept. 
PS2. Camden, NY 13318. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 77840. 


FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 
cisco, 94123. 


PENNY Approvals! 


Re gardless Cata- 


logue! Kloster, 4164—52nd St., San 
Diego, CA 92105. | 
GERMANY - 352.70 Value,  25c. 
Germany, U.S. Canada Only, Stamp- 
haus, Box 533, Salisbury, MA 01950. 
50 DIFFERENT U.S. Stamps. 


Includes 1943 Flag Stamp of Occupied 
Nations. Only 25c, Approvals included. 
Willett Company, Box 338-5., "York. 
town Heights, NY 10598. 


MONEYI Money! Makes the world 
around! 5 beautiful Bank Notes only 
10c from Japan, China, Bulgaria, Hong 
Kong, etc. 
selections on approval which you may 
urchase or return, Send 10c today. 
tart enjoying this fascinating hobby. 


Jamestown pe: Dept. BB88PS, 
Jamestown, NY 14701. | 
25:00 VALUE, 100 different United 
States Commemoratives .00: 
arvaan; 612P White, Toledo, OH 


100 FASCINATING Turkey Stamps 
(all different) only 25c. Adults only 
Gp Upin Co., Dept, Y-2, Bethlehem, NH 


YEARS Old, fifteen different 


WOW - 55 Different x U.S. Stamps! 
Only 10c. Includes old issues, 
commemoratives, high values, airmails, 


plus hard to get $1.00 stamp — send 
10c (offer to Adults Only) to Goliath, 
Dept. WA-2, Bethlehem, NH 03574. 


AN Unusual U.S. Approval service. 
hiladelphia, PA 


19111 

FREE duplicate exchange—2c ap- 
provals. Belden, Box 4175. Dearborn, 
MI 4 B 128. 


100 OLD U.S. Stamps between 1861 
and 1939 $1.00. Ed oush, 423 Shep- 
ard, Mansfield, OH 44907. 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, OH 44907. 


FREE! Big Bargain Catalog — New 
I listing thousands of bargains 
including U.S. and B, N. A, stamps, 
packets, albums, accessories and sup- 
plies. Also fine stamps 
pproval service which you may return 
oa hout purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E-88-PS, Jamestown, NY 14701. 


OLDER U.5.A. On Approval Surpris- 
ingly Good Selections For Adult Collec- 
tors, Rivertown, Dept. 1885, Lowell. 
MI 49331. 


uS. 100 


DIFFERENT 10c, approv- 
Box 385-S, Midlothian, 


50 different 25c 
world-wide app Cres: 
Stamp Center, Kennebunk, ME 04043 


SAVE, U.S. pre-20 used aUpFOYAIE 
CLS, , Box 336, Maugansville, MD 


U.S. BARGAIN: 


TIE 25 Topicals with approvals. 
25 additional Topicals 25c. 
Dept. 7D, Box 3812, Laramie, 
WY 82071. 


WOW! 110 All Different Germany 
10c. Commemoratives. Airmails, High 
Values. Big Catalog, bargain lists. Also 
fine stamps from our approval service. 
which you may return without pur- 
chases and cancel service at any time 
Jamestown Stamp. Dept, ASS-PS. 
Jamestown. NY 14701. 


54 RADIO, TELEVISION 


FREE Educational Electronics 
log. Edukits Workshop, 
T79-A, Hewlett, NY 11557. 


POLICE Scanners, Crystals, 
nas, Radar Detectors, CB's, 
19224, Denver, CO 802139. 


Cata- 
Department 


Anten- 


With exciting bank note | 


from our | 


Stewart | 


HPR, Box | 


electronics, 
25c. 


GOVERNMENT surplus 
gadgeteers illustrated catalog 
Meshna, Nahant, MA 01908. 


36c TUBES, Radio & TV! 
Color Catalog. Cornell, 4217S Univer- 
sity. San Diego, CA 92105. 


54A CB RADIO 


WHEN Traveling, Talk with Other 
CB'ers. Send Handle, Town, State and 
Standby Channel for  Listin ir 
directory, Updated Quarterly. 
Listing costs $10.00 plus pe 
state for listings requested. First List- 
ing wil be August 1, 1978. Lee 
Warner, d/b/a Cross Country CB List- 


ings, Box 222, Robertsville, OH 44670. 


55 ELECTRONICS, 


STEREO, HI-FI 


SPEAKER vereri aereis for every 
application. Direct ou prices, vs 
catalog. SRC, 9 a aa” King Arthur Dr. 


Dallas, TX 7524 
OUWERSI 


Wersi Electronics, Ini 
Dept. FS. 1720 Hempstead Road 
Lancaster, PA 17601 
Organs, planes, strings, rhythms, amplifiers, 


synthesizers Bulg your own custom instrument 
Also factory assembled 104-PACE CATALOG $2 


56 RECORDS, TAPES, etc. 


RECORDS . TAPES! Discounts to 
73%; all labels; no purchase obliga- 
tions; newsletter; discount dividend cer- 
100% guarantees, Free de- 
. Discount Music Club, 650 Main 
de api Pr 4-0878. New Rochelle. NY 

: 


OLD Time Radio Programs on Cas- 
sette Tapes, Send 15c Stamp for Cata. 
log. Box 9246B, St. Louis, MO 63117, 


OLDIES —45 RPM Original 
Catalog 50c, C&S Record Sales, 


197. Wampsvile, NY 13163. 
57 MUSICAL 


INSTRUMENTS 


GUITAR, Banjo, Violin, Mandolin 
making materials, accessories, books, 
piano tuning kits. Catalog 25c. Guitar 
Center, Box 15444, Tulsa, OK 74112. 


PIANO and Player Piano servicing 


and repair books. Catalog $2.00 (re- 
A orat Vestal Press, Vestal, 8, NY 


UP To 60% Discount Name Brand 
Instruments. Catalog. Freeport Music, 
114C Mahan St. W. Babylon, NY 
11704. 

ACCORDIONS, Save! Famous Makes. 
Trade-ins 


too. Free! Catalog and Importer prices. 


Accordion mw 5535P Belmont, 
Chicago 60641 : 
ELECTRIFY Player Pianos, Pump 


Organs Quickly, Inexpensively with Lee 
Silent Suction Units. Write: Lee Music, 
P.O. Box 630A, Venice, CA 90291, 


INTERNATIONAL Catalog valuable to 
makers, repalrers of stringed instru- 
ments. Imported woods, parts, accesso- 


ries, kits. Fine German-made violins, 
violas, cellos, basses and bows, Send 
25¢ or catalog redit certificate 
wort 5 enclosed with catalog 
International Violin Company, Dept 
i, 02 . Belvedere Ave.. Balti- 
more, MD 15. 

58 SONG WRITERS 


D ———————————————————— ——— — DA 
LYRICS, poems for musical setting, 


recording, Fabulous $1,000.00 offer! 
Satisfaction guaranteed, Free publish- 
ing, promotion, copyright information, 
17PS Longwood, Quincy, MA 


POEMS set to music, Nashville Music 


Productions, Box 40001-PS, Nashville, 
TN 37204. - 

POEMS Wanted, Songs Recorded. 
Broadway Music, Box TA38-PS, 
Sarasota. FL 33578. 

60 BUSINESS 
OPPORTUNITIES 


$12,000 YEARLY, Become Mailorder 
dealer, Free details, Midgett-Brower, 
Box 598A, Sneads rent NC 28480. 


information CREE. 
MEDIA, Box 11955 . PSA, Baltimore, 
MD 21207. 


DON'T READ THIS unless you want 
to be financially independent, Free 
details. Velocity Enterprises, Box 279, 
Huron, OH 448389. 


$50,000 YEARLY Possible! Amazing 
New Home Business' Easv! Free Details 
... Box 5237H, Eureka, CA 95501. 


— a 


= 


$92.00 FROM Square Foot Plywood 


(Huge Demand}. HONORI Proof 25c 
( Refund able). Woodwins, Bridgewater, 
MA 02324. 


Free 


| Exceptional Margin, Samples 


MANOR HOUSE | 


TAKE Catalog Orders, We dro 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC, 
6061 De Soto Ave. Dept, 28-68, 
Woodland Hills, CA 91365. 


VINYL'S Where the money is! 
Professionally repair, refinish, recolor 
furniture, luggage. car tops, Quick, 
easy. Two small $20 jobs a day earn 
you §1.000 a month, Homes, cars, 
offices, restaurants, unlimited custom- 
ers, Start earning after a few days 
practice. Sensational details Free. VI 
2036 Montrose, Chicago 60618. 


TEE Shirt Screen Print business. 
How to start and sources information. 
$.500, Data Trend, 115 W., Front St., 
Mishawaka, IN 46544. 


OVER $16.00 an hour, Spare time at 
home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-HE, 
1512 Jarvis, Chicago, IL 60626. 


_ PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 
supply our natio sales crews, full or 
part time. Should desire independence 
and a business of your own. Five- 
figure income potential, S.K.R.C, Man- 

ufacturers, 9701 Wilshire Eoulevard, 
Beverly Hills, CA 90212. 


MAILORDER - Nationally known mil- 
liongire will teach you personas. 


hip 


Write for free book, gift catalog, and 
complete details, No obligation. Mail 
Order Associates, Dept, 525, Montvale, 
NJ 07645. i 
FREE PARTICULARS] Moneymaking 
Mailorder Distributorships! Write: Dial, 
Desk 288, 5245 Eastern, Las Vegas, 
NV 89119. i 
$1.00 Forwards your name - all 


Business Opportunities this issue. Jim - 
Maslanko, 6424-133 Avenue, 
, Alberta T5A 0K5. 


ton 

GET INTO SECURITY. Alarms, 
Locksmithing Supplies. FEOHAMIO, Re- 
ecu- 


warding. For information write: 


on- 


rity, Box 6216, Bridgeport, CT 06606, 


MAILORDER, sell books, FREE deal. 
ership. Martins, Box 141PS, Fremont, 
CA 94537. 


FREE Mailorder Dropship Business 
Magazine! Mailer's world, Box 1355-P. 
Sioux Falls. SD 57101 


REPAIR HYDRAULIC JACKS— Free 
Details -— Hydraulic Parts Supply, 
rM S. Box 4157, Brownsville, TX 

oz. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free. Parkway Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


SUPPLEMENT your present income - 


Mail Order. Wholesaling. Yelta House, 
2007 # Wilshire Blvd.. #530, Los 
Angeles, CA 90057. 


^ WRITE YOURSELF RICH - You can 
learn how. Stricker, Box 3730-K, 
Manhattan Beach, CA 90266, 


MAKE $30.000 year in Mailorder. No 
Inventory or Risk. Details Free, Hast- 


ings, Box 15398, ‘Deming. NM BR030. 


SELL SENSATIONAL LOW.COST 

BURGLAR ALARM, Lightning Seller. 

or Trial. 

Northwest Electric. Ave. 1007, Mitch- 
ell. SD 57301. 


MONEY! Learn to borrow. 150 loan 
sources, details, Argonaut, Box 1688. 
PS, Springfield, OH 45502, 


$175.00 WEEKLY Correcting Pupils’ 


Lessons. Start Immediately, Free 
port, Send self-addressed stamped en- 
velope, Home, Box 9$201-WHH, San 
Diego, CA 9821089. 


DISTRIBUTORS Wanted. Amazing 
Profit Producing Mailorder Business. 
Free Details. Distributors, Box 1678- 
PS8, Florence, SC 29503. 


$650/WEEK for mailorder  begin- 
ners!! Free report: Consultants ji4MS8, 
453 W256, NYC 10471. 


00, PROFIT Sellin Books by 
Mail Secrets revealed. chard, Box 
24BÀ, Marengo, IL 60152. 


MONEY? Any amount. Any purpose, 
Anyone! Write: Success Research, Box 
29283-FH, Indianapolis, IN 46229. 


IMPORT-Export phobia bl Profit- 
able worldwide mailorder business from 
home without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free re : 
Mellinger, Dept. G2698, Woodland 
Hills, CA 91367. 


BORROW $25,000 interest- free!! ox 
indefinitely! Anyone! Free port: 
Executive-PS5-8. Box 368, Buford, GA 
30518. 


SYNTHETIC Oil Increases Fuel Econ- 
omy 25! Engine Lifetime 500%. 
Spare Time $5,000 Monthly. 800- 448- 
4511, ext. 355. 


MANUFACTURE “95" products Your- 


self! Start Immediately! Guaranteed! 

Details Free, Koala, PS-0206, Box 

35114. Cleveland, OH 44135, 
HORSEPLAYERS! Free Booklet! 


“Unlimited Income From  Racing’’. 
Elias, Box 47-M, Brooklyn 11219. 
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I WILL Make you a publisher!!! Skip 
all the middlemen. Make 800% net 
profit selling information by mail. Free 
Report!! Morgan, Dept PB, 3525 Peter- 
son #106, Chicago 60659. 


$250/500 EVERY WEEKEND, Orga- 
nizing Garage Sales For Other People. 
Complete Instructions $3.00, Stanley 
Gerard. 1012 Davenport Road, Dept. 
Ax Toronto, Ontario Canada M6G 
B. 


HAVE Own Business. World's Larg- 
est wholesalers, American, foreign. Rock 


bottom prices. Free details. Interna- 
tional —A n Box 16386-PS2, Port. 
land, OR — 7216. 
YEARLY plus mail order | 
me «- yan Tucker. um 4389 
Audubon. Detroit. MI 482 . 
FREE Literature — sake Big 
Money Raising Fishworms and Crick- 
ets: Carter Farm. Plains, GA 31780. 
$500 WEEKLY Possible - Easy! 
Now needed . 


Vinyl — Dealers! 
Sensational o dac a c ree sample. 
exciting details ept, S-F, 9710 
Distribution, San Diego, CA 92121. 


BUILD Model Train 


others. Dimensions Unlimited, 224 
West State, Geneva, IL 60134. 

MAKE $2.000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start, Free 
brochure. Kashbuilder, Box 1132-PK, 


Indianapolis, IN 48225. 


BADGE and BUTTON Machines, T 
Sizes, 12 Models . Supplies Photo Mug 
Machines . Su uppuep Literature - Sarm- 
ple $1.00. National Co, 1565-C West 


ruce, Milwaukee, WI 53204. 
9899 SUCCESSFUL, Little Known 
Businesses. Four Volumes $9.99. 
osten. Box 243-PS, Wolflake, IN 


GUARANTEED WEEKLY Income of 
$178.00 (£535.60 Daily working one 
hour at home). Earnings Guaranteed. 
FAS, 13703. San Antonio, TX 78213. 


PIANO Tuning learned uickly at 
home! Free information, Empire School. 
Box 450327, Miami 33145, 


RAISE Earthworms for Us, Baker 
Enterprises, Box 173, Sparta, OH 43350. 


MILLIONS in Mall! Free Secrets. 
Sn hla Box 6226, Toledo, OH 


ABANDONED 
FOUND everywhere. 
information: Silverman 12, 
Woodville, TX T5979. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
CE, st Providence, RI 02914. 


MADE $40,000.00 Year by 
Mailorder! Helped others make money! 


Take it! Free 
Box 548, 


, Free Proof! Torrey, Box 318FF, Ypsi- 
lanti, MI 48197. 
PLASTERCRAFT —— Profitable 
Home Business, Over 1.000 molds 
available, Details: Lynnette, 6251R 


Mentor Park. Mentor, OH 44060 


$95.00 DAILY possible manufactur- 
ing concrete fence posts at home, Prac- 
tically no investment, Send Stamp, 
American 4J, Box 12596, North Kansas 
City, MO 64116, 


SELL Books By Mail, Complete 
dealer set-up 25c, Midwest, Box 44R2- 
PS, Shawano, WI 54168. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c, Volz-PS, 


Ypsilanti, MI 48197. — 


NEW Luxury | Car Without Cost! Free 
23614: Codex-B, Box 6073, Toledo, OH 


‘be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. Mational Tax 
Training School, Monsey, 1HJ, N.Y. 10952 


i WECHANICALCY: i 
ONE INCLINED individuals; 
a Mdesiring ownership oft 

| a Small Manufac-j 
turing Business—t 
ma withou investment!! 
Send for FREE detailsi 
: on spare and full time! 
opportunities for financial; 
independence in sound, I 
pu suitable business. ! 

s ' A Mark-Martin Assoc. 
92-P8 Brighton 1th St. ‘Brook: Kyn,N.Y.1 1235 


| BUMPER STICKER 
PRINTING DEVICE 


Simple, Che Portable. ns Message in. 
Minutes. Send for FREE DETAILS. 
BUMPER— —MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33622 


Lavouts for | 


INDUSTRIAL SILVER 


| crets, 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Audit Controls, Box D-50, Emerson, NJ 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive. Morgan Hill, CA 95037. 


BIO r$ ELECTRONIC 
| pRO ASSEMBLY BUSINESS | 


Start home, Spare time. Investment, kno wiedge of 
experience unnecessary. BIG DEMAND assembling 
electronic devices. sales handled by 
professionals. Unusual business opportunity, 


FREE: Complete illustrated literature . 


BARTA, Box 2485H 
Walnut Creek, Calit. 94597 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 
Shoes full time or part time to supplement 
your income. Enjoy the financial success 

and security you've always dreamed 
about. Millions of repeat customers. Earn 


higher commissions plus bonuses. No 
investment. Free selling and training kit 
to get you started. America's No. 1 
company in the direct selling shoe 
industry. Write |. Margolis, 611 Knapp 
Centre, Brockton, Mass. 02401, 


The more for the money shoe. 
67 MONEYMAKING 
OPPORTUNITIES 
SELL SENSATIONAL LOW-COST 


BURGLAR ALARM. Exceptional margin. 
Samples for Trial. Northwest Electric. 
Ave. 1( 1019, Mitchell, SD 57301, 


WATCH REPAIRING. Learn to repair 
pocket and wrist watches at home. 
Free information, Chicago School of 
Watchmaking, WHA, Fox River Grove, 
IL 60021. 


GET RICHI! Secret law erases debts. 
Free report exposes millionaire'$$ se- 
Y-77 dn #56, 453 W256, NYC 


=s 


500 MONEYMAKING Mail Order 
00152. Orchard, Box 24DA, Marengo, IL 
|. UNLIMITED EARNINGS with FAN- 
TASTIC Money-Making Methods. FREE 
viii a NOLT'S, Box 27. Berne, IN 
— MAIL Sales letters for 5 giant profits. 
Free report shows you how, Morgan, 
Dept PS8, 3525 ° Peterson #106, 
Chicago 60659, 


RACING FANS-KELCO C. 
TOR, Unique handicapping device turns 
up fantastic profits! brochure 
write: Pi-Mu, Box 1616PSA, Pompano 
Beach. FL 33061, 


BIG profits selling custom silkscreen 


and popular design t-shirts and bumper 
stickers. Send stam envelope: 
Shirts Unlimited, 27056 Sutherland, 


Southfield, MI 48076. 


EARN $250 weekly in 7 hours! No 
investment, Complete plan $2.00: Expo, 
Box 272-C. Summerland, CA 93067. 


HOW Much does being your own 
boss or making $25.000 per year inter. 
est you? The Warner breakthrough in 
the Engraving field could be your 
bs ag Write: Warner. Room EC-3-HK. 

1512 Jarvis. Chicago. IL 60626. 


$41. 65 DAILY Starting Next Week. 
No commission  circulars,  addressin 
stuffing envelopes or mailorder ri 
Mail self-addressed stamped enve ope 
Sbiacienox, Drawer 4099, N, Holly- 
wood. CA 91607. 


WIN SWEEPSTAKES, CONTESTS. Mil- | 


lions 
tails. 
20852, 


LEARN The Secrets of Repairing 
"Fabulous Profits", 
investment. Apex Engineering. 
P.O. Box 1387. Atascadero. CA 93422. 


MONEYMAKING Books Catalog. $1.00 


in cash an prizes. Free de- 
PS8 Box 2289, Rockville, 


Refundable On First Order ai ia 

Box 243-PS, Wolflake, IN. 4619 

62 EMPLOYMENT 
INFORMATION 

ROCKY Mountain Jobs!! Colorado - 
Idaho - Montana - Wvoming!! Free 
details . Intermountain-C88, 5307 
seslar. Cheyenne, WY 582001. 

ALASKA Gas pipeline starting soon. 
Skilled. unskilled Jobs. Excellent ! 
Ja. application send $3.00: Box 272 - 

. Summerland, CA 93067. 

OVERSEAS Employment 5 
$10.000 - $50,000 +. Free Informa- 
tion! Employment International. Eox 
29217-EH. Indianapolis, IN 46229, 


| son Research Specialists, 60-15 W 


AUSTRALIA — New Zealand Want 
You! 50.000 Jobs! Transportation! 
Listin 8 2.00, Austco. Box  84B9F. 
each. CA 90808. 


WORK AGA Australia, 
South America, à 
tion, Sales. Engineers, Clerical. 
$8,000 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment. Box  1011F, 
Boston. MA 02103. 


63 SPECIAL SERVICES 


INFORMATION On Anything. 


Africa, 


Fergu- 


side Avenue, Woodside, NY 11377. 


66 AGENTS WANTED 
WORLD'S MOST BEAUTIFUL PIC- 


Cibrop-1. 
Box 390552, Miami Beach, FL 33139. 


MAKE Up To $11.50 Per Pair selling 
America's finest shoes. No investment! 
No experlence necessary! Free Catalog 
and Selling Outfit! Mason Shoes, K- 
421. Chippewa Falls. WI 54729. 


HEALTH pavs you! Profitable dealer 
sponsorship. Box 1271, Platina, CA 


bh. FREE SHOES! 


S. RETAIL VALUE OVER $30 


I'll show you how you 


can earn free shoes or boota for yourself 
PLUS up to $200 a month In extra in- 


come, Show friends and neighbors how 
they can save $15 to $20 a palr on 
high quality shoes or boots. Belling kit 
free. Write: Gordon King, Hanover Shoe, 
Inc. Dept. 234, Hanover, Pa. 17331 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


INSTANT CASH COMMISSIONS 

FULL or part time. Free sales kit 
features America's. tust line 
priced Business 


necessities used daily by business 
people. Profitable repeat orders. No 
experience, No investment. No collec- 
tions or deliveries. Write today. 
| National Press, Dept. 846. North 
Chicago. IL 60064. 
BIGGEST earnings ever, Famous 
Hertel fully referenced Bible! Proved 
Plan, Startling 3-dimension cover 


Easy credit plan, No investment, Dem- 
onstrator furnished. Write: Internation- 
al Book, Dept, P, Box 118, Wichita, KS 


67201, 

EVERY GAS STATION, PARTS 
DEALER, AUTOMOTIVE DISTRIBU. 
TORS, SPARE TIME EARNER. Sell 
S.S.L. - Super Slippery Lubes, auto gas 
savers improved: entire 


literature tes reports. product list. 
S.L, Sample $9.95 plus $2.00 hand- 
ling, S.S.L, 281, Kennedy Airport 


Station, Jamaica, NY 11430. 


BECOME a successful Manufacturers' 
Representative, Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the firm's 
line and territories available. 
information write: Manufacturers’ 
Agents Newsletter, Dept, 151A, 23573 
Prospect Ave.. Farmington. MI 48024, 


68 REMAILING SERVICES 


FREE details, 
Dependable Mail, 
Fresno, CA 93728. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! 
successful authors, Seca advertis- 
ing. beautiful books. All subjects 
. Send for fact-Alled booklet 
free manuscript report. Carlton 
Press, Dept, PSH, 84 Fifth Avenue, 
New York 10011, 


71 ARTS & CRAFTS 


BEAUTIFUL ‘Kachina Creations Craft 
Book. Send $2.55 to Technigraphics, 
7124 North Eleventh Avenue, Phoenix. 


Receivin -Forwardin Eg. 
509- Yosemite. 


Join our 


AZ 85021. 

GLASS blowing kits, s to make 
miniature animals, ship etc., for 
profit, Free details. Willis’ Glass. Box 
3460- F, Anahelm, CA 92A03. 
71A REPRODUC TION 


900 FIBERGLASS Molds. Ornamental 
Concrete Catalog $2.00, Plwcrete Mold 


Co., Elk Rapids, MI 450629. 
72 EDUCATION & 
INSTRUCTION 


ELECTRONICS DEGREE by cor. 
respondence, Free Brochure. Grantham, 
2006 Stoner, Los Angeles, CA CA 90025. 


MOTORCYCLE Small Engine Repair. 
35805. P.O. Box 5265, Huntsville, AL 


LOCKSMITH TRAINING MANUALS - 
Copreanseye. illustrated, inexpensive 
- Information $1.00 (refundable). De- 
sert Publications, Cornville. AZ 86325. 


ELECTRONICS CAREER TRAINI 
By Mail, G.I, Bill, FCC License. Col 
Broadcasting. Engineering. 

School Catalog, school rep will t 
call. Write CIE—Cleveland Inst tu 
of Electronics, Dept. WPS-37. 177 


East 17th Street, Cleveland, OH 4411: 


COLLEGE DIPLOMAS 

WITHOUT classes, Accredited di 
grees by mail. Free details. Admission 
x 25195-E Northgate Statio! 
Seattle, WA 98 125. 

MOTORCYCLE Mechanic. Train i| 
home spare time. Motorcycle tools, te 
instruments included, Write for fact 
Dept. PCC68, e Repa 
School. Newport, CA 92663 


LEARN 
thesia and 


Dowsing, Radionics, Radic 
E.S.P, Subjects. Free Illu: 
| Courses And  Equi[ 
(Airmailed $2.00.) Establishe 
30 Years. Bruce  Copen, VEU 

. Sussex, England RH17 TEX. 


WATCH REPAIRING, Unique cours 
trains you at home, Free samp. 
lesson, Chicago School of Watchmal 
ing, WH, Fox River Grove, IL 60021. 


UNLOCK Your future, Become pre 
fessional Locksmith by spare 
home study, $13 in an hour possibi 
All tools. equipment include Faci 
Free, Send name, Locksmithing Inst 
tute (home study). Dept. 1311-08! 
Little Falls, NJ 07424. 


HIGH School at home, no classe 
Diploma awarded. Information Fre 

1 toll free 1-1800) eal- 5318 R 
write: American | School, Deps. 
O847, B50 East 38th Street, MES 
IL 60637. 


COLLEGE DEGREES BY MAIL, Gi 


Bachelors, Masters, PH.Ds, the eas 
way. at low cost, without attendin 
any classes at all! Free  revealin 


details. Counseling, Box 389-PS8, Tus 
tin, CA 9268 


DEGREES, “todo Method. Brochun 
$1. North, Box 3388, Tulsa. OK 7410] 


LEARN Auctioneering. Free Catalo; 
Reisch World Wide College of Aue 
S^ TA 50401. Inc.. Box 949, Mason Cit 


MATHEMATICS. Electronics. Ac 
Indiana Hom 
tudy. Dept. PS. Box 1189, Panam 
City. FL 32401. 
LEARN Sewing Machine Repairing 
Men, Women. Luerative profits, Gress 
lin Correspondence School, Box 92° 
Spencer. IA 51301. 
BARTENDING-Har Management Hom 


Study. Free Information.  Bartendin 
Training Institute, 3843-G San Fernan 


do Road, Glendale, CA 91204. 
WELDING TRAINING, Basic an 
esses — A 
Gas, Pipe 


Advanced for Major Proc 
(Stick), MIG, IG, 

processes. A non-profit school, 1 
credited member NA . Approve 
Ohio 70-12-0064 HT. Write for scho 
Bulletin and course schedule, Al 


OOL OF WELDING 
Box 78, Troy. OH 45373. 


INSTANT MEMORY 


The new way to remember 


| 
INSTANT MEMORY is the fastest, | 
surest, most enjoyable method ever | 
| 


devised to acquire a perfect memory 
wifhoul even trying. 

No memorization, no word association. 

Release your photographic memory. ! 
Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a | 
natural ability of your mind to instantly 
recall everything you see, read, hear 


Send for free details. 
* Institute of 
Advanced Thinking 


845 Via de la Paz, Dept. PSd 
Pacific Palisades, CA 90272) 


BY MAIL! | 
| 
It is honestly possible to earn a 
fully-accredited bachelors, masters, 
or doctorate from well-known col- 
eges and universities, without tak- 
ing any, traditional courses, and 
often at surprisingly low cost. Fre 
details by mail from: 


John Bear, Ph.D. 
2150 Franklin St., Suite 636 
Dept.62364 
Oakland, California 94612 


= -—— 


CARTOONING, 
SIGN PAINTING 
MODERN Cartooning taught by mail. 


te for free brochure, Cartoonerama, 
. 263-L, Branford, CT 06405, 


"ARTOON for money ! ! ! Free 
ik: Success, Box 8B885B. Dearborn, 
48121. 

J.JEARM Calligraphy - fun or profit, 
ligraphy. Box 70694, Colorado 
ings, CO 80933. 

| DETECTIVES 


EXCITING Career, Free Infra oh 
versal Detectives, Box 8180-E, Uni- 
sal City, CA 91608, 


FINGERPRINTING — exciting seien- 
* career, Home study course teaches 
rything. Certificate on completion. 
1y openings: prepare now. Profes- 
1a] Investigators, Dept. FP, Box 
145, Los Angeles, CA 980041. 


JETECTIVE Profession, easy homes 
dy: free tie-tack or lapel pin, certifi- 
e, future, Professional Investigators, 
© 41345, Dept. CB, Los Angeles, CA 
)41. 


^— LOANS BY MAIL 


NEED MONEY? 

30RROW from your home, raise 
000 to $1,000,000 for any purpose, 
hin 30 days, Business, personal, 
cational, start-ups, expansion, con- 
dation, inventions, venture capital 
| grants, Free Details: Financial, 
yt. 11-J-8, 236 Wayland Avenue, 
nston, RI 02920. 


JORROW $25,000 "overnight." Any 
pose. Keep indefinitely! Write: Suc- 
s Research, Box 29263-GH, India- 
olis, IN 46229. 


TREE DETAILS on a to borrow up 
$5,000 entirely by mail. Write: 
tal Financial Services, Inc.. 
17. 14201 E, 4th Ave 
300, Denver, CO 80239. 


WINEMAKING 


ra ERE. NI UNE ERUIT EM Y Io GM RU E RUD SE e n 
3EERMAKERS - - = Exclusive Irish 
ley Malt Extract. European Yeasts. 
ipment, Free Price List, Recipe. 
ane Imports Ltd., Department PS5, 
3 — Street, New York, NY 
)13. 


NICKLE BEER. Scientific Method, 
nplete Kit $5.25. 5431 East River 
ad, Suite 1119, Chicago, IL 60658, 


WINEMAKING Made Easy, Recipes 
luded. Send $1.00. P. Jacobs, P.O. 
« LIA, Pinconning. MI 48650. 


2EE ENCYCLOPEDIA WINEMAKING 


a 


JEERMAKING, supplies, equipment, 
redients. Vynox Industries. Box 
198, Rochester, NY 14615, 
WINEMAKERS — BEERMAKERS — | 
e Catalog. Fast Service. Large Se- | 
‘ion, Kraus, Box T7850-N, Indepen- | 
ice, MO 64053. 

3EERMAHKERS, winemakers. Free 
alog. Finest equipment, ingredients, 


vice, S.P.L. Box T&4-S, Chapel Hill 


21514. 


WINEMAKERS —- Heermakers. Free 
alog. Equipment Supplies. Continen- 

68016-PS, Indianapolis, IN 
268 


WINEMAKERS BEERMAKERS EX. 
AGRDINARY INFORMATIVE CATA- 
A FREE, 350 Equipment, 

s items. Danenberger's, Box 276- 
New Berlin, IL 62670, 


' BUY IT WHOLESALE 


tEPLACEMENT PARTS for practical- 
all current makes, models, Chain 
rs, Small Engines. First quality 
stantial savings, Service Tools. 
ective Equipment, Accessories. 
Catalog. Stores. Shops, give sales 
number for dealer information. 
air Parts, Box 6329-K82, Erie, PA 
F i 


IENUINE Indian Jewelry Handerafts. 
w wholesale! Details $1.00 i{re- 
able}. Mangel ius 6031 N. "7th St.. 
enix, AZ 85014. 


REE WHOLESALE CATALOG. Mo- 
ycle, snowmobile, chainsaw, sma 
ne parts, accessorics, MAGIC HEAT 
ucts, Manufacturer's Supply, Box 
PS, Dorchester, WI 54425. 


00,000 BARGAINS Below Whole- 
! Many Free! Liquidations . . . 
jeouts! . . . Jo ts . . . Single 
les, Free Details, Worldwide Bar- 
aaa Box 730-B, Holland, MI 


$1.00 deductible, Star 


RINGS, Jewelry priced 130% below 
retail price, 95. Washing .00 (refundable). 
Anka-P ington, West War- 
wick, ato 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE Expert Assistance for mail- 
order, agent, advertisers.  Ratebook 
leading newspapers, magazines $1.00. 
Advertising Agency, 28-ES 
Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
MAILING LISTS 


MAILING Lists! 4,000,000 Mailorder 
buyers - Several Categories - Comput- 
erized, Brochures 25c. Copley acer tie 
ing, Box 221-PS, Boston, MA 02199. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. 


Business 


Cards, 
Free Catalog. Jackson's, Brownsville 
Rd, - G-100, Mt. Vernon, IL 62864. 
84 PRINTING, 


MULTIGRAPHING, ETC. 


WHOLESALE Printing. Monevmaking 
details free, Printers, Hox 16T78-PSB, 
Florence. SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp outfits wholesale. 
Free catalog. Jackson Supply, Browns- 
ville Rd, - 5-100, Mt, Vernon, IL 
62864, 


PRINT YOUR OWN — Printing 


Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, D5, 
Meriden. CT 06450. 

SIMPLE-X RUBBER STAMP 
PRESSES Hydraulic Operated. 
Electrically Heated, Sizes 5"x&". 
B"x12",  10"x15". Starting Outfits. 
Order for Presses. Supplies Shipped 


Day Received. Send $2.00 for Catalog 
and Brochure, Custom Manufacturing, 
Box 211-PS, Springfield. MO 65801. 


SAME Day Shipment. Rubber Stamp 
Outfits, Supplies. Wholesale Catalog 
Stamp Supply, 
732 Federal, Chicago 60605. 

RUBBER Stamp Supplies: Starting 
Outfits, Catalog $1.00. Deductible. 

1432 Major, Jefferson City, 
Ol. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash For Gold Jewelry, 
Gold Teeth, Rings, Diamonds, Watches 


Silver, Platinum, Mail Articles Today, 
Free gift with Information. Chicago | 
Gold & Precious Metals, 6 East 


Free Information, Rose Indus- 
. 29-Y East Madison, Chicago, IL 
60602, Established 1934. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs, North 
American, Box 7-BV, Fox River Grove, 
IL 60021. 


91 OF INTEREST TO ALL 


FORGOT THAT APPOINTMENT, 
BIRTHDAY, IMPORTANT DATE? That 
won't happen again with our ''Guaran- 


teed" Reminder Service. Details 50c 
(Refundable) plus Tomorrow 
Associates, P.O. Box 189, New York, 
NY 10033 


CONSUMERS’ GUIDE TO LAWYERS 

HOW to find one, use one, fire one, 
All states, $7.95 from D, Carrau, 1708 
armors Bank Bldg.. Wilmington, DE 


92 MODELS—SHIPS, 
CARS. PLANES, ROCKETS 


Model kits. Doll 


NEWI Shi 
Furniture kits, 
plans, books, 


Dept. 
02026. 


PS, Route 128, 


| sures of all 


94 FOR INVENTORS 


FINANCING AVAILABLE FOR 
WORTHWHILE INVENTIONS 
BORROW any amount within 30 
days. No Gimmicks, Complete Free 
details, D.F.C., Ltd. 1-11-8 236 
Wavland Avenue, Cranston, RI 02920. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explainin 


you, Kessler Sales Corp.,  C-TB-FI, 
Fremont, OH 43420. 
REASONABLY PRICED PATENT 


PREPARATION, Patent Attorney Regis- 
tered 17 years, Box 4235 Minneapolis, 
MN 55414. (612) 379-2449, 


PATENT YOUR INVENTION ECONOM. 
ICALLY. Free details. N, Rainer, 2008 
Fond-du-Lac Rd., Richmond, VA 23229. 


INVENTORS: Legally protect unpat- 
ented ideas in the Patent Office and 
sell them yourself. For details write: 
Charles ce Prince, 415-H West 57th, 


TechEx - is the Largest me World Fair for 
Technology Exchange—for the purpose of buy- 
ing ideas, patents, know-how, etc 

For the last six years, only Caii Uni- 
versities, and Corporations offered technology to 
the thousands of buyers attending TechEx from 
all parts of the World. For the first time, in- 
dividual inventors can participate at minimum 
cost in the new INVENTORS CORNER, where 
you have direct, personal contact with qualified | 
corporate buyers. TechEx '79, Georgia World 
Congress Center, in Atlanta, Feb. 27 - Mar. 6, 
1979. Write for details: 


TechEx '79 
P. O. Box 2153 
Ormond Beach, FL 32074 


95 INVENTIONS WANTED 


LEARN how to offer your invention 


for sale or license. Free Booklet 
Outlines Procedures, royalty rates, 
requirements, Kessler Sales Corpora- 


tion, C-78-IW, Fremont, OH 43420. 


PATENTED INVENTIONS WANTED. 
Trans-Tech Publishers, 391 Martling 
Ave.. Tarrytown, NY 10591. 


IDEAS 
needed by 


Inventions, New Products 
innovative manufacturers. 


Kit-PS, 12th Floor. 
Pittsburgh, PA 15222, 


98 WEARING APPAREL 


JEANS $6.00 
MATIOMAL Name Brands, Recycled 
Denim Jeans, Satisfaction Guaranteed. 
Cutoffs - $3.00 Wholesale, (516) 671- 


| Landing, NY 11547. 


100 WANTED TO BUY 


$4 PER Pound for any 
Carbide. (Cutting tools, 
punches). Larry Foley. 616-979- 4015. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIHD Lest Coins, Jewelry, Buried 
Treasure, Gold Nuggets. Relics. New 
Revolutionary Patented Detector, Ana- 
lyzes Objects, Tremendous Range 
Ground Pickup, Free Catalog, Gardiner, 
4729L N. Tth Ave., Phoenix, AZ 850 13. 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver Relies, D-Tex detectors re- 
ject trash, but find deeply buried trea- 
sizes. ree Literature. 
D-TEX ELECTRONICS, 614 Easy St., 
Garland, Texas 15042. 


TREASURE Finder 
Gold. Silver, Coins, Treasures. 6 Pow- 
erful Models, Instant Financing avail- 
Write or call for free catalog. 
(713)-682-2728 day or night. 
Relco, Dept, AA22, Box 10839, Hous- 
ton, TX 717018. 


o 


Locates Buried 


ff | 
Locate from a LONG ce 


pith Ultra-Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


= RESEARCH PRODUCTS 


BOX TAMPA, FLORIDA 33611 
105 MISCELLANEOUS 


METRICS ARE COMING!! Pocket size 
booklet, 7 conversion tables, - $2.00 - 
MODERN METRICS, Box 190-B, Ya- 
chats. OR 97498. 


BOOKS on Antiques and 
Prices. Free Circular! 
Uniontown, PA 15401. 


PARTNERSHIP AGREEMENTS: Save 
Hundreds in Attorney Fees, ores 
Yourself; Business, Write Own 
ment, Three Examples gs 50. Midwest. 
ern Researchers, 4254 S . Iddings, West 
Milton, OH 45383. 


UNIQUE LAMP, 5 lighted roses in 


their 
Period Books, 


basket. $14.95 postpaid, Satisfaction 
guaranteed. Free catalog.  Voelckel, 
16038 ae Dr., Hacienda Heights, 


CA 91745 


ORNAMENTAL Iron designs, Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
PO. UN 200055, Salt Lake City, UT 


FREE BOOK, Prophet Elijah Coming 
Before Christ, Megiddo Mission, Dept. 
ee io Thurston Road, Rochester, NY 


PHOTO Identification Cards, 
samples, Documents, Box 56 84 PF, Tod 
Monte, CA 91731. 


106 PERSONAL 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free reveal. 
ing details. A/a Box 389-5P8, 
Tustin, CA 92680. 


RECORD Telephone Conversations 
Privately — Automatically. Leave Re- 
corder Unattended. Roberts, Box 49- 
PS-8, Parkridge. IL 60068, 


WIN big at Blackjack, Dice, Rou- 
lette, Thoroughbreds, Harness, Quarter 
Horses, Dogs. 100% guaranteed, Rex, 
PON tetra Roslyn Heights, NY 


PROFIT in winter harness racing. 
Prepare now, Send $20, G. Roy. 168 
13th St.. Quebec, Canada GIL 2K3. 


“COSMIC G Amazing 


“COSMIC GOOD LUCK." 
secrets of winning contests, lotteries, 
bingo. $1.00: Mayahouse, Box 9831-D, 
Fort Worth, TX 76107. 


OFFICIAL on APER Club of America" 
attractive membership certificate & 
valuable ''"Turkeyamericard.'" Join To- 
day!!! Send $3.00 - Turkey, 1878s Kay 
Drive, San Jose, CA 95124. Satisfaction 
Guaranteed!! " 


INVESTIGATORS. Latest | 
Aids. Write: Clifton, 
Miami, FL 33168 


OFFICIAL, Restricted Law Enforce- 
ment Manual on Electronic Eavesdrop- 
ping Techniques and Equipment Sup- 
pliers. Every Secret They Know! $8.95 
Postpaid, Aegis. P.O, Box 81616, San 
Diego, CA 92138. 


ADVANCED TITLES/DEGREES, Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details, Aquarian Church, 432-PS 
PCH. Hermosa. CA 90254. 


“RULE Others with Thoughts." 
(Telepathy) Write: Clarion, Box 210939. 
A6, Chicago 60690. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your right 
to the title "Reverend." Write: Church 
of Gospel Ministry, 486-PS  Skyhill 
Court, Chula Vista, CA 22010. 


NEW Luxury Car Without Cost! Free 
peus. Codex-E, Box 6073, Toledo OH 


Electronic 
Box 220-F 


AY YEARS II INCOME IN. é j WERKS E 


Ua my unbeotable quickly learned iyi 
| tom fo eam over $50.00 on HOUR in 
ony casino, Play relaxed. No cards er 
charts fo memorize ond IT WORKS! 


i COPYWRITED a 
You mutt be totisiied 100%. Ma obligation. Gel a 
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107 HEARING AIDS 


FREE HEARING AID CATALOG 
SAVE 15,—-by mail! Write "MONEY- 
SAVERS," 9530PS-8 Langdon, Sepul- 
veda, CA 91343, 


TRY before you buy! Rhodes Hearing 
Aids, Dept 69-B, Brookport, IL 62910. 


HUGE SAVINGS. Eliminate dealer 
markup, Free Trial, Batteries whole- 
sale. Terms Arranged.  Lloyds-PSC, 


Rockford, IL 61104, 


AMERICEAR Hearing SPECIALISTS 
Tremendous Price Breakthrough, FREE 
Trial, 14115 Santa Rosa, Santa Barba- 


ra. CA 93109. 


HEARING AIDS 


- V 2 PRICE CATALOG FREE! 


$UPER SAVINGS! 
All types. 


i Finest. 
i Buy DIRECT & save up 
4. to HALF! Mo salesmen. Sold by 
f AIR MAIL on HOME TRIAL. FREE 
i 
5 


Newest, 


Catalog. Write: MONEYSAVERS, 


Dept. PS-8D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
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World's 
Solar-Powered Watch 


Guarantees To Outperform Any 
Watch Sold Today...Or Costs You Nothing! 


irst 


The SUNWATCH... Acclaimed As The Most Accurate, Most Versatile, Most Rugged Watch 


These Exclusive Features Make All Other 

Watches Obsolete... 

* Clearly Visible by Day or Night 

e Unique Side- Window View, Simplifies 
Reading 

e 100% SUN-POWERED, No Batteries 
That Need Replacing 

e No Need Ever To Reset the Built-In 
Calendar — Not Even in 31-Day Months 
and Leap Years! 

Solar Age Efficiency — Space Age Styling... 


The SUNWATCH puts an end to all the difficulties 
other watches create. You'l never worry about 
accuracy again. With this precision timepiece you'll 
always be secure, knowing that for the rest of your 
life you'll be on time. .almost to the second! Also, 
there will be no more pushing buttons to tell the 
time, and no straining your eyes to read the numbers 
in bright sun or dark rooms. 


After more than 10 years of very extensive and 
costly research, Roger Riehl, noted expert in solar 
energy, integrated circuitry, and computer chip 
technology, has developed the beautiful High- 
Performance SUNWATCH, which is now the most 
advanced watch available for sale to the public. 


The Fascinating Technological Story... 


Because of an Exclusive and Important Calibration 
Breakthrough, the SUNWATCH is the FIRST 
WATCH IN HISTORY THAT IS ACCURATE TO 
1SECOND PER MONTH! (That's 5 Times Better 
Than The Latest Quartz Accutron). 


Tiny Silicon Power Cells are the incredible Power 
Source; they're constantly being energized from 
natural Sunlight, Daylight, or an Ordinary Light 
Bulb while you're wearing your watch. 


Also, a Specialized Micro Circuit Computer has 
been electronically programmed to display the 
correct month and day with NO resetting for the 
next 123 years! 


9 Natural Side- View Window lets you tell the time, 
day, and date without twisting your arm into an 
obvious, awkward position. 


è Four Varying Light Intensities built into the viewing 
window, which automatically adjusts to the avail- 
able light. Numbers are CLEARLY VISIBLE in 
Bright Sun or Pitch Black. 


è Exclusive "C/MOS Brain" Computer-On-A-Chip 
displays the correct month and date, PLUS it 
automatically adjusts the watch calendar for long 
and short months AND Leap Year until 2100A.D.! 


€ Continuous Seconds Display — Useful for Pulse- 
taking, Stopwatch timing, etc. 


è Miniature Solar Cells are automatically charged 
by sunlight, daylight, even ordinary light bulbs — 
they last virtually forever. You never need to replace 
batteries. This advanced Power Storage System is 
of the same type installed in Communication 
Satellites. 


* Magnetically Operated Slide Bars activate SUN- 
WATCH's many functions, including hours, min- 
utes, seconds, day, date, month, speed control, 
seconds countoff, leap year. 


è Permanently Sealed Lexan Module, protected by 
U.S. and Foreign Patents until 1992, encapsulates 
all energy cells, solar panels, quartz crystal, Com- 
puter-On-A -Chip, Readouts, etc This makes SUN- 
DEA the MOST INDESTRUCTIBLE WATCH 


* Completely Waterproof (You Can Safely Suspend 
It In Boiling Water for 30 Minutes!) 


FREE CUSTOM ENGRAVING: 


Ever Made. 
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e Shock Resistant to 5000 G's (Crash It Into a Rug- 
Surfaced Brick Wall at 90 mph without noticeable 
effect!) 


e Temperature and Pressure Resistant (Freeze SUN- 
WATCH in a block of ice for a year or Wear in 
Water 750 FEET DEEP without damage.) 


As you have read, SUNWATCH is truly the most 
revolutionary, the most remarkable watch ever 
made. Virtually a Perpetual Time Machine, Years 
ahead of the usual replaceable batteries, jewels. 
and tuning forks. You must see it for yourself and 
you can do so at no risk whatsoever: 

WE ARE MOST IMPRESSED WITH THIS IN- 
CREDIBLE SOLAR TIMEPIECE, AND WE'VE 
SEEN HOW POSITIVE OUR CUSTOMERS HAVE 
REACTED TO OWNING AND WEARING IT. 
therefore we are making this offer available to the 
readers of this publication. TRY THE SUNWATCH 
AT OUR RISK. Then, if you decide to keep it, 
Save $69.05! 


SUNWATCH sells in selected stores for $199.00 
But you can wear it at our risk for 15 days, then, if 
you're not completely satisfied, return it for full 
money back. No questions will be asked, and your 
refund will be sent out to you immediately! 


The Exciting SUNWATCH offers Split-Second 
Accuracy based on Solar Energy and Advanced 
Design Features, all packaged in a striking, con- 
temporary styled Timepiece that is Virtually Inde- 
structible even under the most severe conditions. 
The Perfect Watch of a lifetime for Business People, 
Professionals, Teachers, Athletes, etc. 


At your request, each watch will be hand-engraved 
with your name (or any name you specify) to label 
and personalize it yours tor a litetime.) 


| NEVER NEEDS 


| relie 


Limited Warranty is YOUR Protection 


The Sun Watch is covered by a 2 year limited warranty 
issued by Riehl Time Corporation (Manufacturer of 
the Synchronar 2100), and included with your watch. 
A copy of the warranty may also be obtained free of 
charge by writing to Starshine Group, 924 Anacapa 
St., Santa Barbara, Calif. 93101. This warranty gives 
you specific legal rights, and you may also have other 
rights which vary from state to state. 


BATTERIES 
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Tiny silicon solar cells gather and store energy from 
sun ight, daylight, even an ordinary lightbulb. What a 
never to replace batteries! 


NO RESETTING — EVER 


Micro circuit computer is programmed to display the 
E month and day with no resetting until 2100 
A.D. 


CREDIT CARD ORDERS CALL TOLL FREE 1- 
800-528-605C. Ariz. Residents Call Collect 602- 
955-9710. 


MAIL THIS AMAZING NO RISK COUPON 
TODAY 


Starshine Group. 


924 ANACAPA STREET, DEPT. 8-439, SANTA 
BARBARA, CA 93101 


O Please rush me 2 SUNWATCH(S) in smart, 
slimly-styled stainless steel — the same watch being 
sold in leading retail stores for $199.00 — for only 
$129.95 each. I will wear the watch for 15 days; then if 
not completely satisfied, may return it for a full 
refund. 


O Please send me 7 SUNWATCH(S), gold plated 
with matching band — now selling in leading retail 
stores for $249.00 — only $159.95 each (saving $89.05) 
If not completely satisfied, return it for a full refund 
Please add $3.95 per watch shipping & insurance. 
Enclosed is $ Check or Money Order (Calif. 
residents add 6% sales tax). 

CHARGE IT: (Check One) 


O American Express O VISA (BankAmericard) 
O Master Charge O Diner's Club O Carte Blanche 


Credit Card # Bank # 
Issue Date Exp. Date 
Signature = 


Name to be engraved 
Name — 
Address 


City/State/Zip - 
Starshine Inc., 1977 
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Don’t give up 
hip room. 


Don’t give up 
leg room. 


Don’t give u 
style. 


Don’t give up 
economy. 


You're probably convinced that, 


with a compact wagon, you have to 
give up what you've come to expect 
from a bigger car. Thats why you 


Volaré. America's 
first choice in wagons. 


should see the Plymouth Volaré 
wagon, America's first choice in 
wagons over the past two years. 

With Volaré wagon you dont 
give up room for six. Its special 
suspension system means you don't 
give up a bigger car ride. And, you 
don't give up economy” 

Volare has traditionally been 


among the leaders in resale value. 


So why would anyone consider 


Don’tGiveUp. 
Geta New Plymouth 


compromising in order to get 
economy? We give up. 


54408" 


*EPA estimates based on 225, |-bbl. engine with manual 
transmission. Your actual mileage may differ, depending 
on your driving habits, the condition of your car and its 
optional equipment Mileage lower, optional automatic 
transmission mandatory in California 


** Sticker price including optional custom exterior package 


and luggage rack. Excluding taxes and destination 
charges, optional white sidewall tires and deluxe wheel 
covers ($82 extra) 


Plymouth 


A PRODUCT OF 
CHRYSLER 
CORPORATION 
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the most refreshing taste , 
 .-- you Can get in any cigarette. , 
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Come up to KML.” . hæ 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Kings. 17 ma. "tar", 1.3 mg. nicotine; LONGS, 18 mg. 
1.3 mg. nicotine av. per cigarette, FTC Report Aug. 7 
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